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WE MAKE A DIFFERENCE IN CRITICAL COMMUNICATIONS 
VERTEX STANDARD 
DESIGNED FOR PUBLIC SAFETY PROFESSIONALS 


> S Vertex Standard 
We make a difference 

US Headquarters isosode 
17210 Edwards Rd., Cerritos, CA 90703, U.S.A 
Phone 562/404-2700; Fax 562/404-1210 
International Division 
8350 N.W. 52nd Terrace, Suite 201. Miami, FL 33166, U.S.A, 
For more information,call 562-404-2700. Or visit www.vxsid.com 
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OPENSKY 


HE TAKES RISKS S 
EVERY DAY. BN 
WITH OPENSKyY;: HIS 
COMMUNICATION SYSTEM 


’ 

ISNT ONE OF THEM. 
HIS JOB: 
Lt. Jake Richards doesn’t enter a burning building without the right 
equipment — his turnout gear, his SCBA, and his OpenSky radio. 
OpenSky integrates voice and data on the same channel 
and puts an entire IP-based mobile network in the palm of 
his hand. This means he’s never alone in a crisis. He can 
communicate directly with his team, the paramedics, 
the police — or any agency on the OpenSky network. 
Lt. Richards never knows what the next call will bring, but he 


does know that with OpenSky he'll always be connected. 


OUR TECHNOLOGY: 

OpenSky gives you a flexible, scalable, packet-switched mobile 
communication network with end-to-end IP voice and data 
applications for your statewide, regional or local network 
Utilizing an open architecture and industry-standard 
products, OpenSky delivers cutting-edge technology at an 
upgrade cost that's remarkably affordable. For increased coverage, 


capacity and quality of service, switch to OpenSky. 


penSky 


Always on. Always there. 
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SEE US AT APCO 
Call 1-877-OpenSky for more information or visit us on the web. 


tyca / Flectronics / M/A-COM 


www.macom.com/opensky 
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On the cover: Facing interoperability issues 
within their cities and with one another, 
Windsor, Canada, and Detroit are separated 
by more than a river, Story on page 38. 
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Pusuic Sarety: Voice-over-intranet protocol for critical 
communications 

Jay Herther and Bill Haymond 

Public safety can best leverage the power of IP-based networks with 
an intranet system. 


Cover Story: Detroit and Windsor: A tale of two cities and 
their public safety networks 

James Careless 

Interoperability problems can mean difficulties talking inside your 
own house as well as with the people next door. 


How radio waves are born 

Jim Hawkins 

Sure, we know how to hook equipment together, but how often do 
we reflect on the miracle that the ‘spectrum stork’ delivers? 


How’s your antenna? 

Patrick E. Buller 

Familiarity with antenna characteristics helps predict performance 
in matching the right ‘stick’ to the right application. 


APCO Preshow 

MRT staff 

The Association of Public Safety Communications Officials— 
International presents its 67th annual conference and exposition. 


The national APCO conference 


Lake City starting Aug. 5. 
See page 56. 
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Learn how 
electromagnetic fields 
provide radio signals. 

See page 44. 
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; * INSBUILDING COVERAGE 
CLEAR & SAFE... 


Technology You Can Rely On. With 25 years experience in serving critical Public Safety needs, 
TX RX Systems has earned an unmatched reputation for delivering high quality, reliable systems 
which enhance and extend the range of radio communications in basements, subways 
and other places when obstacles challenge reliable, life saving, communications. 

TX RX Systems, Inc. is the leader in signal booster technology. The Signal Booster 


Signal Booster 
(Bi Directional Amplifier) 


Model Number 
61-89A-03-OLC-G2 


product line has grown to accommodate Public Safety and commercial applications 
in the 132-940 MHz range. Our products provide unique flexibility and expandability 
to assure maximum life of your investment, by using state of the art patented 
designs and the best possible materials. Come visit us at APCO booth #1135, 


8625 Industrial Parkway, Angola, NY 14006 
Tel: 716-549-4700 © Fax: 716-549-4772 
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E-mail: sales@txrx.com or techsupport@txrx.com 


Website: hitp://vaww.tyrx.com 


A Member of Bird Technologies Group 
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“Let's improve ... “ letter offends dealer 


Hudson Denney’s letter in the 
May 2001 issue of MRT “Let’s Im- 
prove our Position in the Market- 
place” offends me when it describes 
most dealers as being a part of a 
“low-brow, low-tech industry made 


up of has-beens and wash-ups.” 
Could Mr. Denney have been 
moved to say such a thing because 
he is tired of having dealers tell him 
that they don’t need his radios be- 
cause their customers already 


Every 
message 
must get 
through... 


* Up to 100 frequencies 
* Programmable single 
or dual tone 

16 digit DTMF keypad 
* Field programmable 2 or 4 wire & simplex/full duplex 
* Programmable squelch control 

* No additional software necessary 

* Handset/headset & desk mic models 
* And many more popular features 


MEGA] 


® Signaling Product Company 


For complete information, call 


1-800-752-7560 


Fax: (402) 467-3279 
Fmiuail: vega@telev,com 
www, vega-signuling.com 


® 
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bought service from Nextel? Thou- 
sands of hard-working, professional 
individuals have fought—and con- 
tinue to fight—a war against bot- 
tomless-pocketed mega-corpora- 
tions that U.S, government legisla- 
tion has enabled and has allowed 
to monopolize and decimate a thriv- 
ing, competitive radio communica- 
tions industry. 

Many of us, sometimes without 
much manufacturer support, use as 
much creativity as possible to pack- 
age sales and service, and we sus- 
tain the educational expense to 
keep our employees up to date about 
new technologies. From his letter, I 
gather that Mr. Denney might be 
frustrated because relatively few 
major manufacturers produce prod- 
ucts tailored to use newer technolo- 
gies on radio communications fre- 
quencies, as opposed to wireless 
telephone frequencies. 

Tt will take more than one devel- 
opment to renew the radio commu- 
nications industry. I wonder 
whether that’s because asking 
manufacturers why this or that 
new technology is not yet developed 
would reveal their belief that the 
radio communications marketplace 
has too little potential to justify the 
expense of new product develop- 
ment. Mr. Denney’s letter seems to 
say that he also believes that 
manufacturers ignore dealers’ 
product needs in hopes that deal- 
ers will disappear. 

I would rather not be numbered 
among those included in his letter’s 
description of how he sees most 
dealers. I am proud to still be a 
dealer. Mr. Denney’s letter does not 
reveal a similar pride. 

—Floyd H. Miltz 
Communications Specialists 
Grand Rapids, MI 


“EOMING THROUGH 
LOUD AND E€ELEAR” 
Telewave, Inc. delivers 


high performance 
everytime, everywhere. 


> Wattmeters 


* Combiners 


We bring 26 years of product 
and system design experience 
to the table for every customer, 
large or small, worldwide. 


ff With a full line of standard 
| products, and custom designs 
ae" By available for special projects, 
our support of Public Safety, 
Government, and Business 
systems is second to none. 


Contact Telewave today at 
1-800-331-3396 and discuss 
your system requirements 
with our sales engineers. 
Or visit our website at 
www.telewave.com 


- = lene ‘Ihe. ‘ 
oe eek tS 5 Teta Balle Avenue TE I 
: astra aoa LEWAVE, INC. 
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The times of lower frequencies and glowing tubes 


Did you ever hear those discus- 
sions of how U.S. Air Force radios 
are so much more sophisticated 
compared to those on Russian 


military aircraft? How the poor 
Russians —imagine —still use tube- 
type equipment? 

Then someone pointed out that 
tube-type equipment resists dam- 
age from electromagnetic pulses 
caused by nuclear explosions. Tran- 
sistor equipment might be vulner- 
able. Um, maybe there’s something 
to those vacuum tubes. Maybe we 
ought to go back to vacuum tubes. 

Which brings us to VHF land 
mobile radio and 800MHz inter- 
ference. Hang on; I know it’s a 
sharp turn. 

For years, public safety agencies 
have migrated to ever-higher fre- 
quencies in pursuit of additional 
communications capacity and more 
features. Nowhere is this more evi- 
dent than in large cities and 
heavily populated states. Even so, 
the majority of the nation’s 17,000 
state and local law enforcement 
agencies still use VHF. 

Public safety agencies took ad- 
vantage of the opportunities to use 
800MHz frequencies not reserved 
for their use, but were nevertheless 
available to them if otherwise un- 
occupied. This placed their channels 
adjacent to commercial users. That 
was not a problem while commer- 
cial operators and public safety sys- 
tems used compatible technology: 
relatively few high-elevation sites, 
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high power and analog modulation. 

When commercial channels con- 
verted to low-elevation, low-power, 
digital modulation system architec- 
ture that emulated cellular tele- 
phone systems, then it became a 
problem. As commercial digital sys- 
tem base stations speckle the pub- 
lic safety system coverage area, 
they blank out public safety radio 
reception within various distances 
from the commercial towers. 

Nextel towers seem to cause the 
most problems because that 
company’s frequencies are more 
often closer to channels used for 
public safety radio. Also, its digital 
modulation fills to the edge (and 
some say spills over) its channel 
bandwidth in a way analog modu- 
lation does not. But interference 
can also come from cellular carri- 
ers on nearby frequency bands, far- 
ther away than adjacent channels. 

Now let’s say it as it is: The com- 
mercial carriers would just as soon 
the public safety users put in more 
antenna sites to increase signal 
strength and overcome the interfer- 
ence. They would just as soon pub- 
lic safety users buy more expensive 
portables—the most expensive, ac- 
tually—that offer incrementally 
better interference rejection. They 
would just as soon public safety 
users sign up to use the commer- 
cial networks and forget about hav- 
ing their own. 

On the whole, they would prefer 
that public safety radio users ob- 
tain and spend taxpayer money to 
take those steps so commercial car- 
riers don’t have to reduce power, 
abandon various frequencies, avoid 
certain tower locations or use 
transmitter filters. 

Meanwhile, VHF starts looking 
good in comparison. It’s so far re- 
moved from 800MHz that there’s 
no interference from those digital 
systems. Too bad not enough VHF 
frequencies are available for new 
urban systems. 

Some have tried. 

An innovative scheme for a 
statewide public safety system in 


Wisconsin proposed the use of VHF 
frequencies. The U.S. Army re- 
leased an initial 20 VHF channels 
to the state. The state built a pilot 
system with four sites for digital 
trunked radio communications. It 
covers the I-90 and I-94 interstate 
corridors from Beloit to Eau Claire. 

Too bad the remaining channels 
needed for statewide coverage won't 
be forthcoming. It would require the 
army to release frequencies in other 
parts of the state and for county 
sheriffs to kick in some of their VHF 
channels, and they’re too reluctant. 
Wouldn't Wisconsin have a beauty, 
though? A digital trunked system so 
far from 800MHz that Wisconsin 
could scoff at interference from 
cellular-type systems. 

No one in the federal govern- 
ment is noticeably stepping up to 
pressure commercial carriers on 
the digital interference problem. 
Following music played by Con- 
gress, the FCC dances toward the 
Sept. 12 auction for 700MHz spec- 
trum. The FCC is seemingly uncon- 
cerned that the rules it modified to 
help commercial carriers avoid TV 
interference will, unless reversed, 
set the stage for interference to 
public safety systems similar to 
what they now receive in the 
800MHz band. 

Where's a congressman, a sena- 
tor, a commissioner or even a bu- 
reau chief who will speak out? 

We like what VHF has to offer. 
There just isn’t enough of it for the 
largest cities. The FCC must fix the 
rules for the 700MHz band before 
the auction, and it should hold com- 
mercial carriers responsible when 
they cause 800MHz interference. 

Put that in your vacuum tube. 
It'll smoke itself. 


Do Lachey 


Editorial Director 
dbishop@intertec.com 
www.mrtmag.com 


BE VERY SELECTIVE ABOUT WHICH SIGNALS 


Eliminate all interference from your receiving signals with Ultra-Q, the most powerful 


active filter ever made. Ultra-Q increases your receiver's IP3 for maximum performance with: 


*The highest Q in the industry (Max Q - 68,000) 
Extremely narrow bandwidth 

* Adjacent channel filtering 

* Filters out all other frequencies Jy rom 
Quickly reprogrammable frequencies AFROC OMM A Wireless Systems Company 


Field programmable capabilities from a laptop P C 
* Increased coverage) expanded capacity and improved 
quality, reliability and performance of your wireless network 
Coverage for all VHF, UHF, SMR, cellular and MAS frequencies 
* Optional remote'management 


Uitra-Q patented technology Is a registered trademark of Aerocomm, Inc. CIRCLE (8) ON FAST FAGT GARD 
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Customizable gain or attenuation : BAe : 
' J Breaking Wireless Barriers 


Making Waves 


Save the heroes 


The term “public safety” does not 
do justice to the dedication, hard 
work and heroism of firefighters, 
police and EMS. 

Firefighters constantly face po- 
tentially fatal situations. Yes, it is 
their job, but we should be looking 
at every possible solution 
to improve the safety of 
that job, to save their 
lives when they are sav- 
ing others. 

A small business in 
Huntsville, AL, has done 
just that. Time Domain 
Corp., under Phase 1 of 
the Small Business Inno- 
vation Research program 
from the Department of 
Commerce, has demonstrated a 
wireless technology that could 
track firefighters through heavy 
smoke, fire or dense steam. Time 
Domain and application developer 
Intelligent Automation of 
Rockville, MD, have submitted a 
Phase 2 SBIR proposal to build a 
fully functional prototype system 
that could help save firefighters’ 
lives by providing precision track- 
ing and communications inside 
burning buildings. 

If the Phase 2 proposal is ap- 
proved, (which means that the 
companies win a contract for as 
much as $300,000 to continue the 
research), the companies will 
jointly develop a radio named 
“Ultra” (ultra-wideband location- 
tracking radio). 

The Ultra radio would be a 
small, light, battery-operated de- 
vice that would be integrated into 
the firefighter’s uniform. Its pro- 
jected range is 100m—200m in haz- 
ardous environments. 

According to Intelligent Auto- 
mation, this radio does not trans- 
mit continuous radio waves like 
conventional radio. Only pulses 
are transmitted, and power is used 
only during the short duration of 
those pulses, A typical duty cycle is 
0.5% with pulse widths of 0.5ns. 
The low-frequency component of 
this radio’s signal allows the radar 
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to see through foliage and walls, 
while the high-frequency compo- 
nent provides high resolution. 
(Supposedly, this radio generates 
no interference, operating below 
FCC Part 15 device levels.) Two ra- 
dios would recognize each other’s 
proximity to within about 1", 

Another lifesaving device that 
already exists is the thermal- 
imaging camera. However, these 
cameras are expensive, and all 
taxpayers aren’t willing to pay a 
little more to increase safety for 
everyday heroes. 

Either one of these technologies 
could have saved the life of a Phoe- 
nix firefighter who died in a burn- 
ing supermarket in March. Bret 
Tarver ran out of air and became 
lost, incoherent and disoriented. 
As reported on Firehouse.com by 
Heather Casey, some kind of colli- 
sion knocked Tarver and his part- 
ner off the hose line. The two 
became separated. The partner 
was rescued, but Tarver was a “big 
guy and too disoriented to cooper- 
ate,” one of the investigators said. 
His body was found under a table 
used to prepare meat. 

Whether it’s a tracking system, 
a thermal-imaging camera or a 
simple portable radio, the public 
safety community should always 
consider acquiring any device 
that will possibly save the life of 
a hero. Taxpayer education about 
these technologies can only help 
this cause. 

One posting to Firehouse.com’s 
Web site said the toughest thing 
about being a firefighter is “at- 
tending wakes and funeral ser- 
vices, and then going out on the 
next alarm without our buddy at 
our side.” 


Nikki Chandler 
Senior Associate Editor 
nchandler@intertec.com 
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The 2-WLL TRAILBLAZER 


Get Full Voice and Data Communications 
to Your Remote Site - Quickly, Reliably, 


Cost-Effectively - with: 


¢ Range up to 22 km/14 miles 

« License-Free 2.4 GHz ISM Band 
¢ Fast Dial-Up Modem Rates 

¢ Crystal-Clear Voice 

¢ Self-Contained, Self-Configuring 


Phone Line Extender 

Extends two full-service telephone lines up to 

14 miles — including wireline-quality V.90 dial-up 
modem speeds for Internet and fax. Just as if you 
had two standard copper wire telephone lines. 


Ethernet Bridge 

Connects to and extends existing WAN/LAN 
networks to other sites within 8 miles line-of-sight 
distance. Can also provide wireless broadband 
Internet and Internet telephony to remote clusters. 


Fractional TU/ED 90000 ne 
Transmits V.35 synchronous data for use as a line —_ 
concentrator with multiplexed voice or other point- . 
to-point digital transmission. Uses only 2 watts. 

Costs less than the competition. 


Establishes a dedicated analog connection between 


Leased Line Emulator 
two sites within 14 miles line-of-sight. Provides 


either two full-duplex lines or one 4-wire line. es 


COMPACT SIZE 
8.5 X 10.5 xX 5 in. 
weatherproof 


¢ Very low power draw. 
Accepts any voltage 
from 12-48 VDC. 


¢ Easily solar powered. 


* Optional external 
antenna triples range. 


¢ Repeaters also 
available. 


LEADING THE CHARGE ACROSS THE DIGITAL DIVIDE 


CWT CARLSON WIRELESS + 1-707-923-3000 phone 


TECHNOLOGIES, INC. = + 1-707-923-1913 fax 


1180-B Evergreen Rd., Redway, CA95560 USA _—_ sales@carlsonwireless.com 
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Much more on our website! 
www.carlsonwireless.com 


illustration by John Hayes 


In the Public Interest 


Delegation and education 
on ‘auctionization’ 


By Robert H. Schwaninger Jr. 


There is a flurry of unrequited 
interest in the upcoming (now post- 
poned) auctions of VHF and UHF 
common-carrier channels. The FCC 
is also tossing in some 900MHz 
channels that nobody picked up in 
that earlier auction. In all, more 
than 10,000 discreet channels are 
on the block, and a lot of local op- 
erators are itching to get at them. 

The primary prizes are the tradi- 
tional RCC channels first used for 
Improved Mobile Telephone Service 
30 years ago. Many of those chan- 
nels were later converted to provide 
paging service when cellular tore up 


the IMTS market. Then paging mi- 
grated to the 900MHz band, and, 
once again, those channels became 
less-used spectrum. 


Schwaninger, MRT’s regulatory consultant, is 
the principal in the law firm of Schwaninger 
& Associates, Washington, which is counsel 
to Small Business in Telecommunications. 
Schwaninger is also a member of the Radio 
Club of America. 
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Some of the UHF pairs were 
never used much. They were li- 
censed to RBOCs that used them 
about once per presidential admin- 
istration, mainly to tell a mainte- 
nance crew to go knock out your 
phone service until you paid the 
bill. Vinny and the other guys in 
the crew were later outfitted with 
cellphones, so the remaining sta- 
tions were often of the single-stick 
variety, with a license held by a 
large LEC. Unfortunately, these 
place-keepers on the regulatory 
landscape were usually only burp- 
ing out a station ID—from the cen- 
ter of the best urban markets. 

To divest themselves of un- 
wanted, unused (and sometimes 
unconstructed) assets, the RBOCs 
sometimes sold off some of these 
licenses for single-site facilities. 
Sometimes the price was reason- 
able, and sometimes it was just 
plain cheap. One such garage sale 
included 10 channels at 10 sites, 
with the equipment tossed in for 
$50,000. The LEC’s idea was that 
the future was broadband, and 
you just couldn't offer that on old 
RCC channels. 

The FCC’s database reveals a 
hodgepodge of licensing on VHF and 
UHF channels, with many unused 
or underused frequencies through- 
out market areas. Don’t assume 
that the rural areas are unlicensed. 
These channels were also popular 
for that dinosaur, Rural Radio 
Service, and some of those systems 
are still cooking. 

Now, there is converging interest 
in collecting a few blocks of these 
babies. Entrepreneurs see a chance 
either to fulfill pent-up demand for 
paging system build-outs or to stack 
blocks neatly and provide UHF or 
VHF trunked service to an 
underserved business and industrial 
market. Truth is, these channels 
work well—particularly for local op- 
erators seeking a big bang in rural 
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Whether your system needs indoor 
or outdoor wireless testing... 
Berkeley has the solution! _ 


INDOOR MICROCELL TEST EQUIPMENT fas 
www.bvsystems.com/microcell 


: The f ¢ " 
(3 2 
SIGNAL STRENGTH § = 1 WATT 2 PORTABLE 


; METER EN % TRANSMITTER 
or indoor sweeps — with REMOTE CONTROL 


by propagators. For i : 
® Internal memory stores signal strength or indoor coverage testing. 


© Scans up to 21 channels J Ny : ' © Dynamically adjustable power control 


® Displays best 3 channels simultaneously m yi ; pwc . : ae : Pe 3 
© Outputs datato a PC witha serial cable — | nfrared remote contro! adjusts power 


. output, frequency and on-off >25 feet 
© Audi he heard hth h } 
or internal cpeakar piece hondphengs | p Super bright 128 x 128 graphic LCD 


© Includes rechargeable Ni-Cad battery/charger . aly seocsid 
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www.bvsystems.com/drivetest 


- NEW! 


mrss a DUAL MODULAR 


sesea RECEIVER 
= 8S aa | 


P se . : 
CLASS A Two Independent bi 
TRANSMITTER SERIES Receivers 


For measuring signal propagation, Measures RF propagation coverage RUGGED HAND-HELD 
positioning antennas, setting power and detects “RF Shadows". SIGNAL STRENGTH 
iS levels or validating coverage. Dual modular receivers _ Larrea or METER 
: users to swap various bands while In the fie Measures RF pr ti 
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Remote controllable for data storage and X/Y coordinate data Removable PCMCIA memory system for 
VSWR antenna protection Weighs only 7 pounds fully loaded with USB and Serial post processing data import to a PC 
Weighs 25 pounds (RS-232) ports for high-speed connectivity to a PC = 
yo Models Available: 
B ‘O- _Y » @ ems PAGING (POCSAG/FLEX) 
ERKELEY Bs IS-136 CELLULAR 
WIRELESS GSM ISM 
R . 
VARITRONICS SYSTEMS ®-nosucts [MR “PCS 
Liberty Corporate Park, 255 Liberty St, Metuchen, NJ 08840 iDEN/SMR -WCS 


ETACS IVDS 


Custom frequencies 
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TO THE OT: 


EXTREME PERFORMANCE 
AND RELIABILITY FROM... 


Daniels Electronics Ltd. 
Base Stations & Repeaters 


¢ Ultra-low standby current 
* Temp. range: -40° F to +140° F 
* Rugged Modular Construction 


Proven in: 


¢ Antarctica 

* Death Valley 

* Rocky Mountains 

¢ Summer 2000 Forest Fires 


Ideal for extreme conditions 
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ELECTRONICS LTD. 
Call: 1-800-664-4066 or 
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Email: sales@danelec.com 
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markets where a cellular signal 
bumps over the terrain, afraid of its 
own shadow. 


Duh—legation 

When the FCC announced readi- 
ness to auction this spectrum, we 
alerted our clients. Many called 
back to find out the ins and outs of 
the auction process, including which 
rules to follow to obtain bidding 
credits, to demonstrate eligibility 
in the application preparation, and 
to determine if they would have to 
report their inheritance from Aunt 
Minnie in the financial data. 

I was ready. I had delegated. En- 
ter the cavalry in the form of Delaney 
DiStefano, a.k.a. my auction guru. 
You see, I had tried to read the rules, 
booklets, forms and charts and to 
learn about the 
concept of expo- 
nential smoothing. 
(Really—the FCC 
cares about well- 
smoothed expo- 
nents.) But, at some point, my eyes 
got bleary, my brain checked into a 
clinic for the chronically bored and 
my chin bounced off the desk blot- 
ter. Time to delegate. 

Many auctions ago, I designated a 
member of my staff—Delaney—to 
become the world’s leading expert on 
FCC auctions. Although this title is 
unlikely to get her on the cover of 
Time, it is essential to making sure 
the clients (and I) have our “go-to” 
person for auction stuff. Delaney has 
become a combination grizzled vet- 
eran, encyclopedia, soothsayer and 
all-around legal eagle, making sure 
that every ¢ and i are in place to en- 
sure our clients’ best chances to be 
successful bidders. 

Unbeknownst to all (well, now 
I've shot my mouth off), Delaney 
enters my office before each auc- 
tion and provides me with a run- 
down of all of the auction rules, nu- 
ances, changes and software won- 
ders that are included in each up- 
coming sale. I sit there and lap it 
up in big gulps, asking such prob- 
ing questions as, “Has the FCC ever 
considered a double-coupon day?” 

My lessons have taught me that 
every auction participant should 


“Has the 


considered a double- 
coupon day?” 


have someone who truly knows 
their way around the process. It’s 
one thing to read the rules and re- 
ports. It’s quite another to devote 
weeks of time to ensuring that the 
application and the bidding process 
go off without a hitch. 


Brain delay 

So, with Delaney’s help in steer- 
ing the course, my office completed 
anumber of applications for clients 
seeking to enter the paging auction. 
Each application was completed 
with care, including the proper col- 
lection of financial and ownership 
information. Delaney poured over 
the newest changes in the process 
and ensured that each question re- 
garding each applicant was an- 
swered correctly. Although she did 
not complete all 
applications, 
Delaney made sure 
that the rest of the 
staff didn’t screw 
them up, while pro- 
viding insight into new wrinkles in 
the attribution rules. We, and our 
clients, were ready for the big game. 

Then the %$#&! FCC postponed 
the auction! We were ready. Our 
clients were ready. The market was 
ready. Everything was a go. We even 
purchased new computer equip- 
ment to make sure that there would 
be no hardware problems that 
couldn’t be immediately overcome. 

But the FCC wasn’t ready. It 
seems that when the FCC beta- 
tested their newest bidding soft- 
ware, it didn’t perform up to expec- 
tations, or so they said. They post- 
poned the auction for four months 
and sent the software back to the 
code crunchers and cyber-geeks that 
make all of those virtual checkboxes. 
(With all of the dot-com layoffs, 
you'd think the FCC would be well 
supplied with quality geeks.) 

So, here we sit with our motors 
running. Our clients are ready for 
the big game, with financing and 
business planning in place. My 
staff is on “yellow alert” for any 
new developments, We're all ready 
to play, FCC. Could you take part 
of that auction money and buy a 
starter’s pistol? a 


FCC ever 
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Are field tunable — combiners are factory- 
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Have a compact design — the model 
construction is compact and compatible 
with other equipment, units and systems 
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Public Safety: ‘10-2° 


Interoperability simplified 


‘Turn on the scanner’ 


By David O. Dunford 


At the APCO national confer- 
ence in Little Rock, AR, back in 
1989, Dave Wooldridge, then a 
senior VP for Motorola, led a 
high-powered presentation fo- 


Interoperability can be achieved with 
simple ‘listening’ among jurisdictions. An 
officer caught a suspect just by hearing 
a call on his scanner. 


cused on that firm’s trunking radio 
products. The component of the 
presentation that I recall most viv- 
idly, however, dealt with the flex- 
ibility of the then-new Centracom 
II console system in meeting the 


Dunford, MRTs public safety consultant, is 
technical services consultant for the Lenexa, 
KS, Police Department. He is a member of 
the Association of Public-Safety Communi- 
cations Officials—International. You can email 
Dunford at mrt@intertec.com. 
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needs of agency “interoperability.” 

That was my first exposure to 
the use of “that word,” as applied to 
public safety communications sys- 
tems and operations. Ah, we long 
for the simpler times. 

As with other topics presented in 
this column, I have opinions about 
“interoperability” —about the word 
itself and about the oft-tangled 
web woven for the benefit of pro- 
prietary-protocol radio peddlers 
and the erstwhile rescuers of our 
communications systems’ failings. 

As for the word itself, when ut- 
tered slowly and with a slightly 
furrowed brow, it appears to be- 
stow an aura of sincere concern 
upon the speaker. (After all, we 
must know what we’re doing— 
we're “for” interoperability.) As for 
the marketeers offering products 
to provide us with the benefits of 
“interoperability,” I’m far less cer- 
tain—or trusting—of alleged im- 
provements or advantages. 

It’s not that I’m opposed to tech- 
nological progress. I am a smidge 
suspicious, however, about any 
profit-driven firm offering a high- 
priced proprietary solution to 
which we must marry successive 
years’ allegiance and budgets. So, 
what’s Radioman to do? 

Plenty, it turns out, and at mini- 
mal cost, too. 

Recently there was a daylight, 
Saturday bank robbery at a local 
savings and loan in our city. The 
victim gave a great description of 
the suspect and his vehicle, and 
the information was quickly re- 
layed to the communications cen- 
ters in the area. An alert corporal 
with the nearby Leawood, KS, Po- 
lice Department heard the infor- 
mation, spotted the vehicle, gave 
chase and apprehended the (al- 
leged) crook (who doesn’t even get 
to keep the money). 

This was a textbook case for 
interoperability: Didn’t we do a 
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VoIP, 


Radio Intercon 


With the + 
JPS NXU-2 


The NXU-2 uses JPS' ViperNet technology providing 
Voice over IP. The NXU-2 extends a full duplex audio 
channel + RS-232 data + COR/PTT signals across 

a single IP network connection. 


* Eliminates recurrin leased line and microwave circuit costs. 
* Uses your existing LAN and WAN. 
* Standalone operation, no computer needed. 
* Optimized design for remote radio operation. 
Email: jps@jps.com 


Visit us at APCO - Booth #1600 


| JPS Communications, Inc. 
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with the world’s most flexible 
2-way Remote Controllers and Mini Consoles ... 


JPS Communications, Inc 
5800 Departure Drive 
Ralaigh, NC 27616 
(81S) 790-1011 
Fax: (919) 790-1456 


For info on the IDA line = 
of programmable Tone & DC Remotes 
contact us at: 
1-800-627-4432 / 701-280-1122 
218-233-1886 fax 


sales@idaco.com 


IDA 


CORPORATION 


1345 Main Ave. Fargo, ND 58103 
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good job? Aren’t we smart? Well, 
the answers are “yes” to the 
former question and “not exactly” 
to the latter because the plot 
thickens. It turns out that the 
motivated Leawood copper didn’t 
hear the pickup information on 
his dispatch radio. He heard our 
city put the call out directly on 
his scanner. Yes, the lowly scan- 
ner, the bane of Radioman’s re- 
pair existence and the scourge of 
communications technology, 
came to the rescue of mighty 
interoperability. 

Understand that the scanner 
didn’t actually catch the crook dur- 
ing the foot 


chase after Yes, the 
he wrecked lowly scanner, 
the stolen 

the bane 


car. It didn’t 


tackle and of Radioman’s 
arrest him repair existence 
after he slow- d th 

ed down in an e 

the summer scourge of 


heat, either. 
However, 
consider the 


communications 
technology, 


pedigree of came to 
Mr. Scanner: the rescue 
all-bands, of mighty 


all-protocols 
and all for 
less than 
$240. No, it doesn’t transmit, but 
what a blessing that it receives and 
that someone was listening. 

With this sort of reliable, cheap 
and simple tool available, public 
safety can take a big step toward 
“improving interagency opera- 
tions” (which is really just coopera- 
tion and the sharing of inform- 
ation that permits us to help each 
other out). By the way, can every- 
one else hear what your officers 


interoperability. 


are saying? coat 
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Moducom’s dual built in instant 
recall recorders (radio and phone) 
eliminate up to $5000 worth of 
hardware per workstation. 


MEDIC Diagnostics | 


Our state of the art diagnostics not 
only spots trouble, it recommends 
immediate corrective action. This 
could mean up to a 50% savings in 
Support costs. 
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Take a good look at the Radio Dispatch component of 
the new Moducom UltraCom 2000 ™ ESLL/Radio Dispatch 
Console System. It's the most cost effective on the mar- 
ket. This is an all digital 32-bit Windows 2000 NT system, 
built by us from the ground up - not an assembly of mut- 
tiple systems. Flexibility, ease of maintenance and lower 
costs are behind our new technology. 

Our simple to use, 100% user programmable, touch 
screens have a familiar look to most dispatchers — making 
for a greatly reduced leaming curve. We build in dual 
instant recall recorders at no extra cost. All software 
upgrades are always free. 

Every UltraCom 2000 radio Dispatch console system 
contains all the software necessary for a state of the art 
F911 system. The only upgrade is hardware. Radio 
Dispatch and E911 in one single software application 
means lower costs, greater reliability and more flexibility. 

If the most cost effective radio dispatch console 
available sounds good to you contact Moducom today for 
an even closer look. 

ey 
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COST EFFECTIVE NOW 
MORE COST EFFECTIVE OVER TIME 


309 SATICOY ST. NORTH HOLLYWOOD, 
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Users can east- Fis 
ly customize 
any screen to 
their needs. Buttons can be easily 
resized, moved and changed. 


E911 is part of the UltraCom 2000 
system software. 
This means you 
only add hard- 
ware to obtain a 
single application E911 and radto dis- 
patch console system. 


Demo our cost saving system software 
at www.moducom.com or order a 
demo disk today at 818-764-1333 


See us at APCO August 7th & 8th 
booth #835 


CA 91605. E-MAIL:moducom@Iix.netcom.com 


Software-based, digital VoIP radios put versatile, secure communications 


Public Safety 


Voice-over-dater intranet 
protocol for critical 
communications 


Public safety can actually best leverage the power of IP-based networks 


with an intranet system. 


By Jay Herther and Bill Haymond 


gies and services have taken the 
telecommunications market by 
storm. Once just a data-only trans- 
fer mechanism, IP is quickly en- 


[seo protoco]-based technolo- 


into the hands of users in the field. 


croaching on the voice-communica- 
tions market. The public safety 
marketplace, in particular, is an 
area with keen interest in this tech- 
nology. While most of the industry 
focuses on voice-over-IP services re- 
lated to low-cost telephony (such as 
long-distance calls over the 
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Internet), some land mobile radio 
companies have either fielded 
products or announced future 
plans to provide critical-communi- 
cations-grade IP networks and 
equipment. 

Some mis- 
conceptions ex- 
ist about the 
application of 
Voice-over In- 
ternet protocol 
to land mobile 
radio, Examin- 
ing and dispel- 
ling some of 
the myths as- 
sociated with 
VoIP for criti- 
cal communica- 
tions will make 
it apparent 
that VoIP tech- 
nology provides 
significant cus- 
tomer benefits 
when properly 
applied. 

The princi- 
pal require- 
ments of criti- 
cal communications networks— 
reliability, fast access, multiple 
users and agency broadcasts, and 
transmission of high-quality voice 
and data—all can be met with a 
VoIP private intranet tailored for 
public safety. 

Many VoIP myths and miscon- 


ceptions result from confusion 
about the application of Internet 
concepts to critical-communica- 
tions requirements. As a digital, 
packet-switching network, the 
Internet is a powerful communica- 
tions medium. But because it is a 
public entity, designed for data 
communications, it is not suitable 
for critical voice communications. 
It cannot support the fast access 
times, call priorities and security 
required by public safety. Further- 
more, the common VoIP vocoders 
that are used to insert digitized 
voice into the packet-switched data 
stream are not sufficiently robust 
for the public safety communica- 
tions environment. 


Advantages of an intranet 

A well-designed and managed 
private intranet can leverage the 
power of an IP-based network 
while compensating for the defi- 
ciencies of VoIP over the Internet. 
The intranet can be designed to 
provide the fast response times, 
excess network capacity, high-qual- 
ity voice and security that are 
needed for critical communications. 


Herther is director of product integration and 
Haymond is director of systems technology 
for M/A-COM Wireless Systems, Lowell, 
MA. Herther’s email address is 
hertherj@tycoelectronics.com. Haymond's 
email address is haymondw@tyco 
electronics.com. AMBE is a registered trade- 
mark of Digital Voice Systems Inc. (OVS). 
For more information: www.opensky.com. 
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THE ULTRACOM 2000 E911 SYSTEM. WHERE LIFE SAVING MEETS COST SAVING. 


Our pop-up 
ALI | 
Window ANI/ALI win- 
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easier for dispatchers to manage 
their screens. 


Users can 
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mam fomize any 
ml screen to 
their needs. Buttons can be easily 
resized, moved and changed. 
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Meet the E911 component of the new Moducom 
UitraCom 2000" ES11/Radio Dispatch Console System. 
It’s an all digital 32-bit Windows 2000 NT single application 
system. Telcordia and NENA compliant handing both E911 
and ADMIN lines. Built from the ground up by us - not a 
collection of multiple systems. It’s the most cost effective 
FS11 console system around. 

This system has a full CAD interface that integrates 
seamlessly with any CAD system on the market. E911 infor- 
mation is buffered at each position even if the server is 
unavailable - saving you the cost of a redundant server. All 
E911 data is archived on DVD-RAM and all software 
upgrades are free. 

Every UttraCom 2000 ESI console system contains all 
the software necessary for a state of the art radio dispatch 
system. The only cost is hardware - saving as much as 50%. 
Radio dispatch and E911 in a single software application 
means lower costs, greater reliability and more flexibility. 

Contact Moducom today where serious cost saving 
comes together with life saving ES1L 
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CA 916065. 


MEDIC Diagnostics | 


Our state of the art diagnostics 
not only spots trouble, it rec- 
omimends immediate corrective 
action. This makes for big sav- 
ings in support costs. 


Radio dispatch is part of the 
UliraCom 2000 system soft- 


ware. This 
Main Radio 
Screen 


means you 

only add 

hardware to obtain a single 
application E911 and radio dis- 
patch console system. 


Demo our cost saving system 
software al www.moducont.com 
or order a demo disk today at 


818-764-1333 


See us at APCO August 7th & 8th 


booth #835 


E-MAIL: moducom@Ix.netcom.com 
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All of these characteristics cannot Table 1 summarizesthefundamen- the Internet and voice over a pri- 
be guaranteed over the Internet. tal differences between voice over vate intranet. 


Packet-switched vs. circuit- 
| switched networks 

The key to understanding IP- 
based technology is the concept of 
packet switching. Traditional 
voice communications networks 
(telephony or land mobile radio) 
are circuit switched. In circuit 
switching, users have exclusive 
use of the connection (a circuit or 
radio channel) until the conver- 
sation has concluded and the con- 
nection is released. In packet 
switching, the messages are di- 
vided into packets, and multiple 
users share access to a circuit or 
channel by taking turns placing 
their packets onto the channel. 
Packet switching became the ba- 
sis of Internet communications 
and was extended to telephony 


Table 1. A comparison of characteristics of Internet and private IP intranet networks. 


Characteristics Internet network IP intranet network 


Inconsistent and ranges : , ; 
from fair to poor Consistent and high quality 


Dependent on network Engineered to provide 
traffic; unpredictable acceptable latency during 
during peak hours peak hours 


Voice quality 


Latency 


No established priorities 
and no guarantee of 
emergency call delivery 


Different priority levels 
available, including 
emergency call delivery 


Guaranteed class of service 


Advanced dispatch and 
computer-telephony 
functions available, 
including summation, 
console preemption, radio 
and telephone patching, 
and paging 


Advanced patch and 
simulselect functions not 
available 


Dispatch functions 


Susceptible to hackers 


Secured with encryption 


Essential services 
consider us essential. 


—f } With a reputation for reliability and durability that stretches back over a half a century, 


— we Sinclair Technologies has long been looked to as the supplier of choice in the design, 
eretees engineering and manufacturing of antennas and filter products. Which is why when lives 


SiMCLAIR are on the line, police, fire and ambulance services rely on the experts at Sinclair Technologies. 


SimCLlAIR 


www.sinctech.com 
USA (800) 288-2763 » CANADA (800) 263-3275 
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“If it takes you 
seconds to diagnose 
a problem here, 
youre already late’: 


-Brad Brieman, Senior Network Engineer, Chicago Mercantile Exchange 


Site Master S332B 
©2001! Anritsu Company Sales Offices: United States and Canada, 1-800-ANRITSU, Europe 44(01582)433200, 
Japan 81(03)3446-I1/1, Asia-Pacific 65-2822400, South America 55(21)S27-6922, hetp://www.anritsu.com 


CIRCLE (19) ON FAST FACT CARD 


www.us.anritsu,com/adsmailers/s332b.asp 
1-800-ANRITSU 


Anntsy: 


“| don't have a lot of time to second guess a 
problem. So, when I heard Anritsu developed a 
cable and antenna analyzer and spectrum analyzer 
all in one handheld unit, | had to get one. 

With the Site Master $332B, I simply don't 
have to guess which instrument to bring to the 
job. | get a broad view of both cable and antenna 
transmission signal quality, as well as radio 
interference. The wireless network here is a 
mission critical system used for electronic 
trading. 100% up time is paramount. Anything 
else would be disaster. That’s why we really 
needed a highly reliable compact tool for testing 
and troubleshooting RF cable, connectors, and 
antennas. The Site Master has proven to be the 
technology for this application. 

Besides saving time and money, the 
Site Master $332B is proven technology. It relays 
accurate, repeatable measurements in the 5 MHz 
to 3.0 GHz frequency range with virtually no loss of 
performance. It’s menu-driven interface is 
particularly easy to use. A nonvolatile memory 
can store up to ten setups and 200 traces. And the 
ability to download all the information gathered 
in the field directly to our PCs is really convenient. 

{ recommend this product. If it can take on 
the bears and bulls in my field, I’m sure it can 
handle anything in yours.” -Brad Brieman 

For more information call 1-800-ANRITSU 
or go directly to our website product page at 
www,us.anritsu.com/adsmailers/s332b,asp, 
Site Master“ $332B. The preferred choice among 
leading network operators and service providers. 
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with the advent of asynchronous 
transfer mode switches, which are 
high-bandwidth devices used to 
switch conventional telephone 
voice calls. 

The main advantage of packet 
switching is capacity. Many users 
can share a telephone line or ra- 
dio channel. A secondary advan- 


tage is the redundancy associated 
with a packet-switched network. 
After a message or voice call is 
divided into packets, the indi- 
vidual packets can take different 
paths through the network to the 
final destination, where they are 
reassembled into the message. 
This permits a high degree of re- 
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dundancy and reliability in the 
network architecture. 

Each radio, personal computer 
or subscriber device in an IP net- 
work has a unique IP address. 
Messages include a header that 
contains source and destination 
IP addresses. Each router func- 
tions as a small packet switch 
that, on receiving a message, 
looks into the header and routes 
the message based on the desti- 
nation IP address. Because there 
are usually many routers in a sys- 
tem, a distributed switch architec- 
ture results, which has an inher- 
ent ability to compensate for de- 
vice failures or congestion points. 
This distributed IP architecture 
provides an enormous redun- 
dancy benefit, one of the key re- 
quirements for most public safety 
communications systems. 

Circuit switching, on the other 
hand, is essentially a centralized 
switch architecture with natural 
bottlenecks at the switches or in- 
dividual circuits. 


Maintaining high-quality voice 
Typical VoIP applications use 
the H.323 telecommunications 
standard, which includes the 
G.723.1 low-bit-rate vocoder. 
H.323 is not suitable for critical 
communications because it does 
not offer group, priority, preemp- 
tion or emergency calling—all re- 
quired for public safety applica- 
tions. Also, the H.323 suite of vo- 
coders was designed for point-to- 
point telephony voice applications. 
It is inappropriate for use in mov- 
ing vehicles with traffic noise in 
the background or for communica- 
tions over a low-bandwidth radio 
channel that is subject to multi- 
path fading. This is why we de- 
signed an intranet system using 
DVSI’s AMBE vocoder, which has 
been optimized for superior perfor- 
mance in the high bit-error rate 
environments typical of public 
safety mobile communications. 


Security 

Voice communications over the 
Internet is susceptible to hackers 
who penetrate the network and 
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listen to conversations. By provid- 
ing end-to-end encryption and op- 
erating over a private intranet sys- 
tem, security is maintained 
throughout the network. The back- 
bone of M/A-COM’s intranet sys- 
tem, called “OpenSky,” carries 


voice messages in compressed and 
encrypted formats. Compression 
significantly increases the voice 
traffic capacity of a typical net- 
work. End-to-end encryption 
means that voice communications 
are encrypted over the air and over 


The Leader in Wireless System Design Tools 


ee % 
=: 
i 


Only EDX offers you advanced wireless 
planning tools that can meet the needs of the 
simplest or most sophisticated system. Cellular, 
PCS, paging, mobile radio, LMDS, MMDS, 
indoor, and broadcast systems throughout 
the world have been successfully designed 
and optimized with EDX planning tools. 

With powerful GIS data capabilities and 
the industry's most accurate prediction 
models, EDX tools can support your wireless 
business from initial design through long- 
term operation. 

For 15 years EDX has been the leader in 
PC-based wireless planning tools, Join the 
industry leaders who have already selected 
EDX as their RF planning tool provider. Contact 
us today for further information and an 
evaluation CD. 


Wireless 
Coverage 


Tools for Wireless Design 


EDX Division, Comarco Wireless Technologies, inc. * PO. Box 1547 = Eugene, OR 97440-1547 USA 


info@edx.com * www.edx.com * 


Tel: (541) 345-0019 * Fax: (541) 345-8145 


CIRCLE (22) ON FAST FACT CARD 


24 MOBILE RADIO TECHNOLOGY 


the packet-switched network back- 
bone, thereby eliminating all pos- 
sible hacker entry points. 


Cost benefits 

The key to savings for a voice- 
over-intranet system is the use of 
commercially available off-the- 
shelf switching equipment and re- 
liance on standard software, as op- 
posed to purpose-built, proprietary, 
switching hardware and software. 
This enables competitive procure- 
ment of standard IP routers from 
multiple suppliers, as well as net- 
work management systems that 
operate on Unix workstations. 
These products provide customers 
with “economies of scale” cost sav- 
ings and transparent upgrades. 
The IP architecture is highly scal- 
able; adding capability is as easy 
as expanding a LAN. 

The key advantage is that the 
distributed IP network can be up- 
graded and expanded incremen- 
tally and economically, unlike a 
fixed system that requires a com- 
plete “forklift” upgrade once it has 
reached maximum capacity. 

In addition, the IP-based archi- 
tecture uses established, ubiqui- 
tous IP standards that will with- 
stand the test of time and are a 
much safer long-term investment. 
In an IP-based architecture, data 
applications are “plug and play,” 
and hence, integration costs are 
drastically reduced. For example, 
a data application can be inte- 
grated on a wired LAN and then 
easily ported to a wireless appli- 
cation without the need for 
any middleware. 

Voice over IP allows the true in- 
tegration of voice and data. By us- 
ing Time Division Multiple Access 
technology, it is possible to have 
voice and data capability in “one 
radio, one infrastructure and one 
channel,” providing users a two-to- 
one cost savings over separate voice 
and data systems. 


Creating a network 

Table 2 summarizes the compari- 
son between a traditional LMR 
network and an IP-based voice and 
data network. M/A-COM’s IP-based 
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Table 2. A comparison of parameters of traditional LMR and IP intranet networks. 


1 : 
Parameter Traditional LMR network IP network 


network configuration (Figure 1) 
uses a wide-area intranet back- 
bone to handle multiple switching 
centers by connecting the Ether- 


N = , Easy to add users and to net LANs in each regional opera- 
ey Re ae expand the network tions center. A primary design ob- 

7 ; jective was to use industry-stan- 

Hardware components Proprietary and unique Ppl elk hc dard and field-proven hardware 


routers and workstations and software components wher- 


ever possible. The Internet proto- 
cols, including TCP/IP and UPD/ 
IP, and the CDPD (IS-732 stan- 


Based on TCP/IP and 
CDPD standard; data 


Unique, difficult to applications are "plug and 


Data applications 


ee play"; "middleware" is not dard) architecture were selected 

required because they have become de facto 

- ——- : industry standards. The resulting 

Switching Circuit switched Packet switched network enables each radio to 
"Always-on" handle integrated voice and data 

Network access Dial-up modem style prannactionies on the same RF channel simulta- 
| ; neously, using TDMA to provide 

Uses standard IP tools such two to four simultaneous voice 

Network administration Unique as IP addressing and calls for each 25kHz channel. With 
| diagnostics an “always-on,” end-to-end, IP con- 

Features Full feature set per APCO 16 | Full feature set per APCO 16 nection, and with each radio hav- 
ing its own unique IP address, true 
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end-to-end IP con- 
nectivity is main- 
tained throughout 
the network. Over- 
the-air software pro- 
visioning provides 
automatic downloads 
for software updates 
to radios in the field. 
The air-interface pro- 
tocol employs ad- 
vanced channel arbi- 
tration and error cor- 
rection to achieve 
stable performance. 
Security is main- 
tained throughout 
with encryption of the 
IP backbone and the air interface. 


Implementation need not wait 
Many manufacturers are en- 
dorsing IP and claiming a VoIP 
system in their “future vision” for 
public safety communications. 
However, “voice over the intranet” 
is available now. An end-to-end IP 
network can provide all of these 
benefits. Three simple questions 
should be asked when determin- 
ing whether a system is truly 
IP-based: 
1. Does the system deliver end-to- 
end IP services/applications? 


Regional Operations Center (ROC) = <a 


“fb 


Figure 1. Creating a wireless private intranet network. 


2. Is the network packet switched? 

3. Does every piece of radio, rout- 
ing and switching equipment 
have its own IP address? 

A truly IP-based wireless pri- 
vate network can be implemented 
now for private land mobile radio 
applications. A private intranet 
radio network, rather than a pub- 
lic IP network, is a cost-effective 
way to provide the capacity re- 
quired to ensure high-quality, 
maximum-clarity voice packets in 
all communications, especially 
during peak periods. This end-to- 
end design also enables the use of 
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data applications without middle- 
ware for wireless networks that 
employ IP as a transport mecha- 
nism. Unlike other forms of VoIP, 
notably those designed to operate 
over the Internet, a private net- 
work can compensate for time-de- 
lay latency to provide high-qual- 
ity voice. 

Wireless IP, such as the Open- 
Sky network, provides priority and 
preemption, mobility tracking and 
group calling services among a 
complete suite of services geared to 
the needs of the government and 
public safety users. | 
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Many out of one: Multicoupler basics 


By Harold Kinley 


What do you do when your 
“boxes” outnumber your available 
“sticks”? In this business, it is of- 
ten necessary to feed more than one 
receiver from a single antenna con- 
nection. This is generally referred 
to as multicoupling. Techniques to 
accomplish this vary widely, de- 
pending on the available signal 
level and other factors such as re- 
quired isolation and good engineer- 
ing practice. Methods of multi- 
coupling range from the simple to 
the complex, so let’s start with the 
simplest arrangement. 


PL-258 OR 
“BARREL’ 
CONNECTOR 


direct connection does not main- 
tain the 50 system impedance 
and does not provide any isolation 
between the receiver ports (tee con- 
nector). This arrangement is only 
used when lack of isolation is not a 
problem and the signal level is 
fairly high (not near the receiver 
threshold sensitivity). 

More than two receivers can be 
combined by using more tee connec- 
tors. For example, two tee connec- 
tors can be used to feed a single 
antenna to three receivers as shown 
in Figure 2 on page 32. The number 


RECEIVER#1 sf 
RECEIVER #2 


STANDARD TEE 


CONNECTOR 


Figure 1, The simplest way to feed two receivers from a single antenna is to use 
the ‘tee’ connector arrangement shown here. It should only be used when isola- 
tion between receivers is not necessary and the signal level is adequate for divi- 


sion between the receivers. 


‘Tee’ connector method 

In the basic setup shown in Fig- 
ure 1 above, we need to feed the in- 
puts of two receivers from a single 
antenna. A simple “tee” connector 
is used to split the antenna line for 
each receiver input. This type of 


Contributing editor Kinley, MRT’s technical 
consultant and a certified electronics techni- 
cian, is regional communications manager, 
South Carolina Forestry Commission, 
Spartanburg, SC. He is the author of Stan- 
dard Radio Communications Manual, with In- 
strumentation and Testing Techniques, which 
is available for direct purchase. Write to 204 
Tanglewylde Drive, Spartanburg, SC 29301. 
His email address is hkinley@home.com. 
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of tee connectors required to provide 
N outputs isequal toN — 1. 


Resistive network method 

Another simple method used to 
provide multiple outputs from a 
single source is the resistive method. 
The size of the resistors, such as in 
Figure 3 on page 32, is calculated as: 

R=Zo(N -1) 

where 

Z,, = system impedance (502) 

N = the number of outputs 

The loss between the input port 
and either output port will be 6dB 
for the divider with two output 


ports. The loss will be greater for 
dividers with more output ports. 
The loss between the input and any 
output port can be calculated as 


1 
= 20log| — 
L og| | 


where 

L = loss in decibels 

N = number of output ports 

The system impedance will be 
maintained, and some small 
amount of isolation will be between 
receivers. However, the resistive- 
divider network is inefficient and 
usually an undesirable way to pro- 
vide multicoupling. 


Transmission-line transformer 

To maintain a constant 500 sys- 
tem impedance, a quarterwave- 
length transmission line of the 
proper characteristic impedance can 
be used as an impedance transformer. 
For example, to feed the input of two 
receivers from a single antenna, us- 
ing a simple tee connector as a split- 
ter will reduce the impedance at the 
splitter input to about 250. This is 
because the two 502 receiver inputs 
are connected in parallel and thus 
produce a 252 impedance, 

If the 502M impedances of the re- 
ceiver inputs were to be trans- 
formed to 1002 and then combined 
at the tee connector, the resultant 
impedance would be 500. This 
would maintain the integrity of the 
509 system impedance. You can 
closely approximate this by using 
a quarterwavelength of 750 trans- 
mission line. To transform the 502 
receiver-input impedance to 1002 
would require a quarterwavelength 
of transmission line with a charac- 
teristic impedance of 70.72. This is 
calculated as: 


Zo = V50Z 


where 

Z,, = the characteristic impedance 
of the transmission line 

Z = the impedance to be trans- 
formed. This formula also can be 
rearranged as: 
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STAN DAR USE CONNECTOR 


> OUTPUT 2 


STANDARD TEE 
~ CONNECTOR 


OUTPUT 1 


Figure 2. An input signal split three ways 
with two tee connectors. The number of 
tee connectors required is N—1, where 
Nis the number of desired outputs. 


This will provide the resultant 
impedance when using a quarter- 
wavelength section of transmission 
line of characteristic impedance, 
Z,; on a device with a 50M imped- 
ance. Transmission lines with a 
characteristic impedance of 70.70 
are not readily available, but 752 
transmission lines are readily 


available. So, substitut- 
ing 75 into the formula 
we have: 
2 
75 
Z 50 112.50 

This means that con- 
necting a quarterwave- 
length section of 750 
transmission line to an 
impedance of 50 will 
yield an impedance of 
112.52 at the input, as 
shown in Figure 4 on 
page 34. This impedance 
of 112.52 is purely resis- 
tive, and it is properly 
written as 112.5 +700. 

Now, to combine two 
502 receiver inputs, we 
could use two quarter- 
wavelength lines, as 
shown in Figure 5 on page 
34, to produce an imped- 
ance of 56.250 at the in- 
put to the tee connector. 


OUTPUT 1 


INPUT 


OUTPUT 2 SOMRIN 


502 


Figure 3. Two 502 resistors form a splitter net- 
work to feed two receiver inputs. The number of 
resistors needed to make such a resistive splitter 
equals the number of outputs needed. The value 
of the resistor is Z,(N—1), where Z,, is the system 
impedance (SOM for our purposes) and N is the 
number of outputs needed. For two outputs, we 
need 502 resistors in the divider network. The 
two 502 resistors shown connected to the out- 
puts of the divider network represent the input 
impedance of the receivers. 


This would produce a VSWR of 1.125:1~—a 
good impedance match. 


Anything You Say... 
Can and Will 
Be Used Against You 


If you think what you say on your radio is only being heard by your partners 


in law enforcement . . . think again. Without voice privacy your radio com- 


munication is broadcast for anyone within range to hear. 


That's why Transcrypt Secure Technologies specializes in providing voice 


privacy for new and existing radio systems. Unlike other methods of voice 


TRANSCRYPI. 


lel 
pone 


402-474-4800 


www, transcrypt.com 


security, Transcrypt Secure Technologies’ 


f 


scrambling technology adapts to almost 
any analog radio. Whether your commu- 
nication system is comprised of a single 
brand of radio or several brands, our 
modules secure voice audio and deter vir- 
tually all unwanted listeners. 
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Small Businesses will be Thinkin’ Dig 


Preliminary Agenda 


Wednesday, September 5, 2001 
6:00 p.m. - Opening Night Get-Together (unofficial) 


Thursday, September 6, 2001 

7:00 a.m. - 8:45 p.m. - Continental Breakfast 

7:00 a.m. - 5:00 p.m. - Registration 

9:00 a.m. - Opening Session 
Chairman's Address 

10:30 a.m. - Refreshment Break 

10:45 a.m. - General Session 

12:00 noon - Lunch 

1:30 p.m. - General Session 

3:00 p.m. - Refreshment Break 

3:15 p.m. - General Session 

5:00 p.m.. - Adjournment 


Frid. r7, 2001 

8:00 a.m. - 5:00 p.m. - Registration 
8:00 a.m. - 9:00 p.m. - Continental Breakfast 
9:00 a.m. - General Session 

10:30 a.m. - Refreshment Break 
10:45 a.m. - General Session 
42:00 noon - Lunch 

1:30 p.m. - General Session 

3:00 p.m. - Refreshment Break 
3:15 p.m. - Closing Session 

5:00 p.m. - Adjournment 


Seeetete 


communications 


Speakers To Date: 
Mark Crosby 

Spectrum Access, Inc. 
Clark Madigan, 

Westburg Media Capital 
Eric Menge, 

U.S. Small Business Admin. 
K.C. Wright, 

Centerpointe Towers 

Jim Fryer, 

Fryer’s TowerSource 

Jack Rupert, 

Mesa Communications 

Don Bishop, 

Editor, Mobile Radio Technology 
Vic Jackson, 

Vic Jackson Consulting 


Registration Fees: 
Member: $480 
Non-Member: $580 
Company Fee 
(4attendees) $1100 
Spouse: $125 


1331 H Street NW Suite 500 Washington,DC 20005 = Phone: 202-347-4511 


in Nashville 


Small Business in 
Telecommunications 
to meet in Nashville 
for Fall Classic 

Sept 6-7 


Find out what small business is thinking 
and get in front of this crucial 
market segment. 


As the only association which is 

exclusively devoted to small 

business, we’re bringing you 
new speakers, new topics and new op- 
portunities tailored to meet your needs 
and concerns. Paging operators, trunked 
radio providers, resellers and commu- 
nity repeater operators each get the in- 
formation they need to compete back 
home where it counts. And sponsors get 
the chance to meet with the most impor- 
tant market segment in the country. So 
sign up today. We look forward in see- 
ing you in Nashville. 


Registration Information: 
Small Business In Telecommunications 
1331 H Street NW Suite 500 
Washington, DC 20005 

Phone: 202-347-4511 

Contact: Gshermaine Melton 


Hotel Reservations: 

Hilton Suites Nashville Downtown 

121 4th Avenue South Nashville, TN 37201 
Tel: 615-620-1000; Fax: 615-620-2050 
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Technically Speaking 


750 QUARTER-WAVELENGTH LINE 


112.52 
IMPEDANCE 

LOOKING INTO 502 RECEIVER 
THIS END INPUT IMPEDANCE 


Miter) Or) Daltteyjes? 


» your baitharies 
Fist twice as lony 


(GC ADEX: 


www.cadex.com 


Figure 4 (top). A quarterwavelength of 
752. transmission line transforms a 500 
impedance into an impedance of 112.5 + 
QO. at the other end of the transmission 
line. Figure 5 (bottom). Two quarter- 
wavelength 752 transmission lines pro- 
vide an impedance match to a 500 sys- 
tem while splitting the input to two 5002 
receivers. The impedance ‘looking into’ 
the input side is 56.252 It provides a dose 
match to the 500 system impedance. 


When cutting the transmission 
line to the proper quarter- 
wavelength, it is necessary to ac- 
count for the velocity factor of the 
transmission line. Remember, too, 
that odd multiples of quarter- 
wavelength may be used, for prac- 
tical purposes. 

To divide the input into three 
outputs, quarterwavelength sec- 
tions of RG-62 coax could be used. 
The characteristic impedance of 
RG-62 is 930. Terminating it with 
the 502 receiver input will trans- 
form the impedance to 1730 at the 
other end. Three of these connected 


in parallel would produce an im- 
pedance of 173 + 3 = 57.60 for a 
VSWR of 56.6 + 50 = 1.132:1 at the 
input to the divider. This is close 
enough for practical purposes. 
Similarly, a 1:4 divider could be 
fashioned using four quarter- 
wavelengths of RG-62. Because 173 
+ 4 = 43.250, this will produce a 
VSWR of 50 = 43.25 = 1.156:1 at 
the input to the divider. 

A commercially produced re- 
ceiver multicoupler is the recom- 
mended way to go. Such multi- 
couplers are usually designed as 
rack-mount units with a built-in 
preamplifier and hybrid power 
splitter, along with the necessary 
power supply. Dividing the input 
signal among several receivers will 
necessarily reduce the amount of 
signal level available at each out- 
put port. 

For example, the theoretical in- 
sertion loss of a two-port divider is 
3.0dB, for a three-port divider, 
4.8dB, and for a four-port divider, 


Cadex 7400 
Battery Analyzer 
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f YEP cay 


crn 


Solve your battery problems once and for all! With the four-station Cadex 7400 battery analyzer, 
battery reconditioning has become affordable for all battery users. Choose Cadex and say goodbye to 
battery troubles. 

Accurate, easy-to-use Quicktest™ measures battery state-of-health, in most cases under three minutes 
. Primes new batteries to optimum performance 

Boosts dead batteries to life 

Reconditions batteries before they are sent to the recycle bin 

16 programs give you the testing and service options you require 

Operates as a stand-alone or interfaces with a PC using Cadex Batteryshop™ software 

Approved by Nokia, Motorola, Ericsson, Alcatel, Siemens, Sagem and Samsung 


All Cadex products are covered by knowledgeable technical support from battery experts. 
VISIT OUR WEBSITE FOR MORE INFORMATION, 


OR CALL US TOLL FREE AT 1-800-565-5228 
info@cadex.com fax: +1 604-231-7755 Cadex Electronics Inc. www.cadex.com 
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| | \ Avtec 


4335 Augusta Highway 
Gilbert, South Carolina 29054 USA 
Telephone: 803.892.2181 
Fax: 803.892.3715 
Website: www.avtecinc.com 
© 2000, Avtec. 
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Dispatch Co 


nsole Systems 
Are To What You Do. 


We manufacture communications consoles - 


in fact, it’s the only thing we do. 

And because we're not as large as some 
companies, we can react to our customers 
needs much faster than other manufacturers. 


Our dispatch console systems have been selected by some of the largest 
transportation, utility, public safety and defense organizations in the world. 
They could do business with any communications company, but they chose 
Avtec because of the quality of our products and customer service. We also 
developed custom applications for some of these installations — further 
evidence that we understand what you need and how to structure systems 
that deliver on time, every time. 


Since we build focused communications systems, all our products are 
digital multi-line, multi-operator console systems, with all the reliability 


and flexibility you need — built into every Avtec system we make. 


To find out what Avtec can do for your organization, call 803.892.2181 
or e-mail sales@avtecinc.com today. 


CIRCLE G3) ON FAST FACT CARD 


Technically Speaking 


Aue MODULE 


~Ool 


5 
g 
al 


f 2 
2 

YY & 
iy N 


A commercial multicoupler’s signal divider is usually 
mounted on the back of the chassis. 


6dB. In practice, the insertion loss 
will be greater than that, but it can 
never be /ess than that. Therefore, 
if you see an ad specifying inser- 


You brought your radio home... 


Aren’t you glad the 
battery was tested 
on your iQpac? 


Things are getting hot. The last thing you 
need to worry about is a bad battery. 


tion loss less than the theoretical 
minimum, you can usually take 
that to mean that the insertion loss 
is that amount plus the theoreti- 
cal minimum. 

In commercial multicouplers, a 
low-noise preamplifier usually pre- 
cedes the power divider, as shown 
in Figure 6 at the right. This will 
provide the best noise figure for the 
system. A high degree of isolation 
is also provided between the out- 
put ports for receiver-receiver iso- 
lation. When purchasing a commer- 
cial multicoupler, look closely at 
specifications such as: frequency 
range and bandwidth, receiver-re- 
ceiver isolation, third-order inter- 
cept point, VSWR, system gain, 
noise figure, power requirements 
and preselector. 

A commercial multicoupler unit 
includes a power supply and 
preamplifier, which are modular 
and can be easily removed for ser- 
vicing. A signal divider is usually 
located on the rear of the chassis. 
A low-noise, high-gain preamplifier 
is used to overcome the losses of the 


POWER 
SUPPLY 


—POUTPUT#I 
POUTPUTH#Z 

MUTPUT#3 
OUTPUT#4 


Figure 6. A typical receiver multicoupler 
provides a low-noise preamplifier pre- 
ceding the signal divider. The amplifier 
should also have a high third-order in- 
tercept point for good IM rejection. The 
divider should provide a high degree 
of isolation between output ports. Any 
unused output port should be termi- 
nated in a 502 impedance. 


divider while maintaining a low 
noise figure. 

Homemade signal dividers 
might be useful in a given situa- 
tion, such as an emergency. How- 
ever, to maintain a system with 
optimum performance, use a com- 
mercial-grade multicoupler unit. 

Until next time—stay tuned! @ 
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Intelligent Technologies 


iTECH's iQpac personal analyzer charger is 
the easy, affordable way for you to know if 
your battery is good or not. And you can 
concentrate on your job with no doubt about 
your battery's performance. 


"ou 


¢ “Charge,” “Quick Analyze” and 
"Spec Analyze” modes 


For all popular radio batteries; NiCd, 
NiMH, lithium ion 


¢ Selectable pulse or constant charge 
with three selectable rates 


¢ Breakthrough pricing makes iQpac 
accessible to everyone 


For more information: www.itecheng.com 
or 800-233-6868, Option 2 
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COMPLETE 
COMPATIBILITY 
WITHOUT 
COMPROMISE 


EFJohnson” Brand 800 MHz SMARTNET > 
and SmartZone” Motorola-Compatible Trunking 
Mobiles and Portables. 


Visit www.efjohnson.com and click on the “Viking 
Head” in the banner to view our current promotion. 


See us at Booth #1219 at the APCO International 
Conference & Exposition, 


23% Johnson Ave., Waseca. Minnesota 55093 4 
| -£56-EFJ-SNSZ (1-866-335-7679) UkEFJohnson 
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Windsor’s communications system provides 
dispatching services to the city and surrounding 
munidpalities. The computer dispatch system indudes 
CAD and a radio console. 


Windsor’s communications center. 
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Interoperability problems can mean 
difficulties talking inside your own house 
as well as with the people next door. 


By James Careless 


troit and Windsor: Separated 

eographically by the Detroit 

iver and politically by the 
U.S.-Canadian border, these two 
cities have grown cheek-by-jowl for 
the past 200 years. Yet, despite 
their proximity, these Michigan 
and Ontario cities are two differ- 
ent—and separated—places. 

For one thing, Detroit’s munici- 
pal population is nearly one mil- 
lion. Windsor is actually the 15th 
largest city in Canada, but its popu- 
lation still numbers less than 
300,000 souls, making it a small 
city by U.S. standards. Another dif- 
ference is that Detroit is one of 
America’s major urban centers, 
whereas Windsor has traditionally 
lived in the shadow of its bigger 
US. sister city. 

Then there are the public safety 
radio networks. Detroit and Windsor 
differ widely in this aspect as well. 
In fact, you can literally say that 
they’re not on the same wavelength. 


Detroit: Established network 
Public safety radio is no modern- 
ism in Detroit. In fact, Detroit Po- 
lice Commissioner William Rut- 
ledge began testing radio-equipped 
patrol cars back in 1921. In those 
early days of radio technology, 
Detroit’s police cars were only 
equipped with one-way receivers. 
Still, when it came to fast dispatch, 
one-way broadcasts from head- 
quarters were a vast improvement 
over no broadcasts at all. 
According to the Detroit News, 
this early public safety network 
had its own unique problems. For 
instance, the radios’ delicate 
vacuum tubes had to be housed 
in padded cases. Also, the cars’ 


electrical systems weren't strong 
enough to power these 6V units, so 
external batteries had to be 
mounted on the cars’ running 
boards. To make life more compli- 
cated, those batteries only lasted 
for four hours, at best. 

Then there was the issue of the 
Detroit Police broadcast station, 
which was licensed on the AM band. 
Because of that band position, the 
headquarters-based station, “KOP,” 
frequently ran afoul of the Federal 
Radio Commission, the forerunner of 
the FCC. The FRC insisted that KOP 
air “entertainment during regular 
hours, with police calls interspersed 
as required.” In response, Commis- 
sioner Rutledge replied, “Do we have 
to play a violin solo before we dis- 
patch the police to catch a criminal?” 

Times have changed. Since go- 
ing full-time in 1922, Detroit’s pub- 
lic safety networks have grown in 
size and scope. Today, they serve 
“every city department except the 
Department of Transportation,” 
said Lt. Michael Terrell, the Detroit 
Police’s senior supervisor of radio 
maintenance technicians. “This 
means we cover police, fire, EMS, 
the water board, certain hospitals, 
boats, city engineers, animal con- 
trol and the zoo.” 

To do this, Detroit operates mul- 
tiple transmitter sites throughout 
the city, Terrell noted. The city also 
runs a maintenance facility at 
Belle Isle to repair its Motorola and 
Ericsson mobiles and portables. 

However, the integrated approach 


Careless is a freelance telecommunications 
journalist based in Ottawa, Ontario, Canada. 
His email address is james@tjtdesign.com. 
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doesn’t mean that everyone can 
push a button and talk to every- 
one else. Different departments are 
on different bands. For instance, 
the Detroit Police operate two 
400MHz UHF networks and an 
800MHz trunking system, Terrell 
said. However, the city’s fire depart- 
ment and EMS operate in the VHF 
highband, while the water board 
uses lowband VHF and 800MHz 
trunked communications. 
Departmental interoperability 
has yet to be achieved. There are 
no links between these networks 
yet so that police can talk to fire, 
and so forth. In general, each de- 
partment tends to rely on its own 
dispatch center and its own people. 


UNITED STATES 


Windsor: New network 

In contrast, the Windsor’s pub- 
lic safety network is all about inte- 
gration. That’s because in 1996 the 
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Canada’s telecommunications, Internet and computing decision-makers will converge on 
Toronto for Communications 2001, Canada’s telecommunications and IT event. 
Four Supersessions examine the future of communications in Canada; 16 focus sessions 
highlight industry issues. All with a telecom and IT trade show unlike any other in Canada. 


Communications2001 


November 6/7/8 2001 | Metro Toronto Convention Centre 
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The Environment 
Changes. 
Now Your 

Microphones 
Can, Too 


SHURE Mi 


COMMUNICATIONS INC 


1676 BARCLAY BOULEVARD 
BUFFALO GROVE, ILLINOIS 60089 


847.353.3100 
WWW.SHURECOMM.COM 


AEROSPACE AUTOMOTIVE LAND MOBILE MARINE TRANSIT 


©2001 Shure Communications Inc. Shure Communications Inc. is a wholly-owned subsidiary of Shure Incorporated, the world leader in isolating, capturing and reinlorcing sound 
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Thanks to the 
common channel, 


heard the call 

as it came in, thus 
saving precious 
response time. 
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city’s police, fire and public works 
departments took a look at their 
aging, separate systems and de- 
cided to combine them into one 
800MHz trunked network. 

The result? Today everyone—ex- 
cept EMS, which is still on an older 
VHF network—can talk to each 
other during emergencies. The 
Windsor city network even has a 
common channel open to all services, 
said Italo Carducci, director of emer- 
gency communications for Windsor 
Fire & Rescue. In times of crisis, this 
common channel can bring everyone 
up to speed in a hurry. 

Acase in point was a November 
2000 maintenance tragedy at the 
cross-river Ambassador Bridge. 
One painter drowned when an 
under-bridge scaffold suddenly col- 
lapsed. Two other painters fell into 
the river, and four 
more were left 
dangling by their 
safety harnesses. 

As it turned 
out, “The first call 
we received was 
from a_ public 
works truck driy- 
er passing by, who 
saw these people 
hanging and call- 
ed us for help,” said Carducci. 
Thanks to the common channel, all 
services, except EMS, heard the call 
as it came in, thus saving precious 
response time. (In fact, except for 
the first drowned man, all the other 
painters were successfully rescued.) 

Windsor Fire & Rescue is cur- 
rently operating on a Motorola 
800MHz network using 12 chan- 
nels, with MPS-2000 and Spectra 
mobiles deployed in the field. Like 
Detroit, the network operates us- 
ing three towers strategically 
placed across the city, with ser- 
vices coordinated through the 
Windsor Fire & Rescue Commu- 
nications Division. 

When will the system include 
Windsor EMS? The only reason it 
is separate now is because the 
Ontario provincial government, not 
the city, operates the ambulance 
service, Carducci said. Windsor 
Fire & Rescue does maintain dedi- 


all services, 
except EMS, 


MOBILE RADIO TECHNOLOGY 


cated telephone links to help EMS 
stay in touch with everyone else. 


Differing challenges 

Obviously, two such different cit- 
ies have different challenges when 
it comes to public safety networks. 
For Detroit, the challenge is its ag- 
ing 400MHz technology. 

“Four hundred megahertz has 
been a real workhorse for us,” said 
Detroit Police Inspector John 
Mlynarczyk. “It does the job 
we need done in the field today. 
However, it’s an ongoing task to 
keep this technology maintained 
and functioning.” 

As a result, Detroit is consider- 
ing buying a new 800MHz system 
and following Windsor’s example 
by creating an integrated commu- 
nications network. The price tag 
isn’t cheap, said Mlynarezyk. “In 
fact, it’s about $50 million to $60 
million, which makes it a major 
expense. However, the benefits of 
800MHz, with its trunking capa- 
bilities, would offer a lot of benefits 
to all of us, and go a long way to 
justifying this expense.” 

Meanwhile, even with its new 
800MHz network, Windsor has 
problems of its own. 

“Our biggest challenge is to en- 
sure that the technology runs 
smoothly,” Carducci said. “We’re 
running a three-site simulcast, so 
it’s important that everything runs 
as it’s supposed to.” 


Two solitudes, radio-wise 

So, what about cross-jurisdiction 
interoperability? With two differ- 
ing radio systems, how do the ad- 
jacent cities of Detroit and Windsor 
work together? The answer depends 
on whom you talk to. For instance, 


neither Mlynarczyk nor Terrell can 
remember Detroit Police ever coor- 
dinating radio communications 
with Windsor. 

“We tend to work our own turf,” 
Mlynarczyk explained. Ground ac- 
cess between the two cities/coun- 
tries is limited to the Ambassador 
Bridge and the Detroit-Windsor 
Tunnel, both of which are toll fa- 
cilities and therefore unlikely 
spots for a high-speed chase to 
cross jurisdictions. 

However, the situation is differ- 
ent for Windsor Fire & Rescue. “We 
quite often work with the Detroit 
Fire Department,” Carducci said. 
“For instance, we both respond to 
the Windsor Tunnel.” (The DWT 
runs under the Detroit River to link 
the cities.) “As well, since we don’t 
have a fireboat, they help us out 
on the Detroit River whenever 
something happens on our side.” 

So how does Windsor talk to De- 
troit, and vice versa? Sometimes 
the simplest solution presents it- 
self. “We've overcome the problem 
by lending each other a few radios,” 
answered Carducci. “In this way, 
when we need to talk to each other, 
we can.” 


A more connected future? 

So what will happen when all of 
Detroit’s agencies migrate to 
800MHz trunked technology? One 
can only guess. However, it seems 
reasonable to expect that, once 
Detroit and Windsor are in the 
same bandwidth and using the 
same technology, they'll begin talk- 
ing to each other on a regular basis. 
But until that day, these two adja- 
cent cities’ public safety networks 
remain as separate as those of Los 
Angeles and Toronto. fea] 
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Read the latest industry news. 
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BUT WHAT IF YOU'RE AGTUALAY HERE 


. 


WITH THE RAGAL 25 RADIO, THERE'S NO DOUBT. 


The Racal 25 digital portable not only gets you into action fast with keyboard programming. but also helps 
get you out of there in a hurry by pinpointing your location. Simply connect your GPS receiver to the 
sideport. And that's just part of the Racal 25 story. It automatically listens for and responds to analog and 
digital transmissions, so you're never out of the loop. It's submersible to 2 meters. It has cloning capability. = 
a battery meter and a full range of the accessories you need. And it's still the smallest. lightest and toughest 

Project 25 radio you can buy. So for a radio that can be a real life saver, there's no doubt which one to 


check out: the Racal 25. now from Thales Communications. 
THALES 


Thales Communications, Inc., 22605 Gateway Center Drive, Clarksburg, MD 20871. www.thalescomminc.com 1-800-258-4420 
Federal agencies can order Racal 25 on Department of the Interior Narrowband Radio Contract #N660-C98-1007. 
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By Jim Hawkins 


ne of the least-understood phenomena in electri- 
QO: engineering is how electric and magnetic fields 

allow a transmission antenna to form what we 
know as radio waves. This overview (which makes certain 
assumptions to eliminate the need for calculus) describes 
how electromagnetic fields behave to provide propagated 
radio signals. (An expanded version can be found at 
www.jphawkins. com/ radio.shtml or at MRT’s Web site 
at www.mrtmag.com.) 

The electromagnetic field equations developed by 19th- 
century physicist James Clerk Maxwell lead us to begin 
with the premise that a changing magnetic field causes the 
existence of an electric field, and a changing electric field 
causes the existence of a magnetic field. We move from there 
to establish that electromagnetic waves can exist in space 
without the presence of a conductor. Finally, based on these 
two phenomena, the transition from conduction electromag- 
netic fields (those bound to the conductor) to those existing 
in free space becomes apparent, as well as the mechanism 
of propagation of these fields as waves. 


Changing magnetic fields creates electric fields in space 
In a straight wire, the total voltage can be calculated by 
multiplying the electric field intensity that is parallel to 
the wire by the length of the wire: 
Ve=EXL 
where 
L = the length of the wire (m) 
E = electric field strength (V/m) 
Ve = the resulting potential between the ends of the wire (V) 

To find the relationship of the total voltage to the mag- 
netic flux density B, we use Faraday’s Law, which states 
that the voltage induced in a loop of wire is directly propor- 
tional to the number of magnetic flux lines, (measured in 
Webers) passing through the wire per unit of time. So, the 
number of volts is proportional to Webers per second. 

If we assume that all the flux lines are perpendicular to 
the wire, we can write that the total flux, in Webers, is 
B X A, where B is the flux density in Webers/m? and A is 
the area in square meters. To express this in terms of 
Faraday’s Law, let’s say that the flux density changes from 
B = B, to B = B,. We express the voltage developed as the 
flux changes from time “0” (¢,) to time “1” (¢,) as: 

Ve = A(B, — B,) + (é, — t,) 

Taking the voltage due to the electric field, E, and sub- 

stituting, we now have: 

EXL=A(, =B,)+ (t, —t,) 
which is the mathematical equivalent to the statement 
that a changing magnetic field, B, will create an electric 
field, Z, in space. 


Create a magnetic field in space 
The idea of displacement current is the key to developing 


Hawkins, a writer in Middleton, NJ, with a background in electrical 
engineering and computer science, develops fiber-optic test-and- 
measurement software for Tycom Laboratories, Eatontown, NJ. He is a 
member of the Radio Club of America. For more detailed information on 
this subject, visit his broadcast technology Web site at 
www.jphawkins.com/radio.shtml. 


Public Safety 


Our radio dispatch, E9-1-1 
telephone, TDD, IRR, and 
fire alerting systems help 
police, fire, and emergency 
medical agencies save lives 
and protect property around 
the world. 
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Mobile Radio 


Customize a radio-telephone 
network for organizations 
such as utilities, healthcare, 
airports, campuses, and 
forestry that ensures 
complete control and 
security. 


Paging Networks 
Wide-area paging network 
for service providers and 
scalable on-site paging 
systems ensure a perfect fit 
for hospitals, hotels, 
casinos, and factories. 


solutions for Specializeg Com 


Zetron is a master when it comes to providing 
highly-reliable, easy-to-use, and reasonably-priced 
communications systems. 

Many users in diversified applications recognize our 
commitment to quality products and superior service. 

Small and large organizations around the world 


trust and respect Zetron. You can too! 


Call today for your set of Zetron Product Guides. 
Learn about solutions that support your business. 
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Wireless SCADA 


As total systems or updates 
to multi-vendor systems, 
our Wireless SCADA, 
Telemetry, and Alarm 
Processors are ideal for 
waste/fresh water, oil/gas, 
and electric utilities. 


Radio Refresher 


a mathematical explanation that 
a magnetic field is born out of a 
changing electric field in space. Dis- 
placement current is an abstract 
idea that there is an electric cur- 
rent flowing in space. By assuming 
that a “current is flowing,” certain 
assumptions can be made to de- 


velop the necessary equations. (For 
more on the development of the dis- 
placement current concept, see the 
previously referenced Web site.) 
First, we introduce dielectric dis- 
placement, D, which represents the 
electrical strain that occurs in a di- 
electric medium, when an electric 
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field is present: 
D=e€ 
B=pH 

D is analogous to magnetic flux 
density, B; hence D is really the elec- 
tric flux density. It is related to the 
electric field by €, which is the per- 
mittivity, or dielectric constant, of 
the material between the plates of 
a capacitor. The magnetic flux den- 
sity, B, is related to the magnetic 
field strength, H, by p, which is the 
permeability of the material within 
the magnetic field. 

A capacitor is a useful model to 
explore the displacement current 
concept. When a voltage is applied 
to the leads of an uncharged capaci- 
tor, a current flows until the capaci- 
tor is fully charged. What is hap- 
pening between the plates of the 
capacitor (that, for this example we 
assume is filled with space)? 

First, as current flows into the 
capacitor, an electric charge accu- 
mulates on the plates, with excess 
electrons on one plate and positive 
ions on the other. As the charge 
builds up, an electric field, FE, builds 
between the plates, causing the di- 
electric displacement, or electric 
field density, to also increase. To 
satisfy Kirchoff’s law (the total cur- 
rent flowing into a volume must flow 
out of the volume), there must be 
some sort of current flowing in the 
dielectric, and it must be propor- 
tional to the rate of change of di- 
electric displacement. This current 
is called displacement. We can think 
of it as an inflow (displacement) of 
additional flux, as required, as the 
electric flux density increases. This 
total displacement current equals 
the conduction current flowing into 
and out of the capacitor. 

Maxwell made the assumption 
that a magnetic field was associ- 
ated with the displacement cur- 
rent. In considering this, he devel- 
oped the following relationship, 
assuming that the displacement 
current is perpendicular to the area 
and the area is flat: 

HxXL=A(Q,-—D,)+¢, -t,) 
where 
A X D = the total flux across the 
capacitor space 
(D, — D,) + (é, — t,) = the change in 
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flux density with a change in time. 

The displacement current is the 
rate of change of the electric flux 
across the capacitor space. 


We have radiation 

We have finally arrived at two 
simplified versions of the principal 
field equations of Maxwell: 


EXL=A(, - B,) = (t,-t,) 
Hx L=A(D, — D,)= (t, =t,) 


If we make the substitutions 
from B =H and D = cE, we have 
the following non-calculus simpli- 
fication of Maxwell’s free-space 
equations: 


Ex L=wpA(H, -H,)=(¢,-t,) 


a changing magnetic field, H, will 
produce an electric field, Z, and 


HXL=eAG, -E,) +, -t,) 


achanging electric field, Z, will pro- 
duce a magnetic field, H. 

These equations are the keys to 
electromagnetic radiation. Most im- 
portant is the fact that no conduc- 
tion current need exist and, there- 


fore, no physical conductor is required. 


The concept of radiation 

The concept of radiation, there- 
fore, can be described as: If there is 
an alternating current in a conduc- 
tor, an alternating magnetic field will 
be created surrounding the wire. The 
alternating magnetic field, due to the 
current in the wire, will create an 
alternating electric field in space 
farther out from the conductor. 

We have liftoff. The first transi- 
tion from conduction fields to space 
fields has been made. Carrying it 
further, the alternating electric 
field, which was just born in space, 
will create a magnetic field (due to 
the corresponding displacement 
current in space) farther away from 
the conductor. The alternating mag- 
netic field will then create another 
alternating electric field. This pro- 
cess, which continues on away from 
the conductor, is called electromag- 
netic wave propagation, and that 
gives us radio. fea 
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The difference 
in the light 
observed at the 
center of the 
parabolic beam 
and that of the 
bare bulb is gain 
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Antenna Basics 


How’s your antenna? 


Familiarity with antenna characteristics helps predict performance 
in matching the right ‘stick’ to the right application. 


By Patrick E. Buller 


o the casual observer, it’s just 

a wire or just some sort of 
metallic nuisance that needs 
painting. We recognize it as an an- 
tenna, a metallic device, such as a 
rod or wire, for radiating or receiv- 
ing radio waves. An antenna is 
most efficient when its physical 
length is appropriate for the fre- 
quency to be operated. The physi- 
cal length is determined by its re- 
lation to wavelength (d), which in 
turn is related to the speed of light. 

The velocity of light, V, is roughly 
186,000mi//s. Multiply- 
ing V by 5,280ft./mi. 
yields 984 x 10*ft./s. 
Megahertz is a million 
events per second, One 
wavelength is also one 
hertz, which is also 
equal to one period of 
events per second. 
Therefore, 984,000,000 
divided by frequency 
equals one wavelength (1A). 

One wavelength = 984 + 
F(MHz). For the 4A dimension, in 
feet, 492 is the value to be divided 
by the frequency, and 492 + 
F(MHz) = ‘Ak, in feet. 

Example: 984 + 155MHz = 
6.35ft. = 1A. 

Yd = 3.175ft. 

3.175ft. x 12 in./ft. = 38.1in. 

Yd = 19.05in. 

All of the above is relative to the 
speed of light. If we are going to use 
wires or conductors of any type as 
the antenna, then things take on a 
different characteristic. Anything 
other than free space will slow down 
energy, and the ratio of free-space 
travel to conductor travel is the ve- 
locity factor, usually noted as up. 
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The isotropic antenna is a ficti- 
tious antenna, also called the point 
source. It is analogous to a bare 
flashlight bulb theoretically illumi- 
nating a room evenly. When the 
flashlight bulb is placed at the fo- 
cal point of a parabolic reflector, a 
light beam is formed. The difference 
in the light observed at the center 
of the parabolic beam and that of 
the bare bulb is gain. This compari- 
son relates directly to microwave 
antennas that use a parabolic dish. 
In fact, microwave antennas are 
compared to the isotropic antenna, 
and all gains are written as units 
of dBi, meaning decibels relative to 
a hypothetical isotropic antenna. 

By definition, the dipole antenna 
is a 4) conductor, with energy sup- 
plied in the center, as shown in Fig- 
ure 1 on page 49. It is a balanced- 
feed device, and its parameters are 
measured or compared at a height 
above ground of 4x. Its gain, com- 
pared to the isotropic antenna, is 
2.15dBi. This antenna is easily 
built and calibrated, and it is the 
standard antenna for measure- 
ments of frequencies below 
900MHz. Antennas with non-dBi 
gain figures are given in units of 
dBd (i.e., referenced to the dipole). 
Figure 2 on page 49 shows the volt- 
age and current relationship of a 
% dipole antenna. 

Let’s look at an antenna for its 
feed point impedance over several 
wavelengths. Keeping the physical 
length constant, the frequency will 
be changed and the base impedance 
measurements can be taken and the 
results plotted as shown in Figure 
3 on page 49. A horizontal line that 
represents 02 resistance at the left 


and approaches infinity at the 
right represents the resistance. In- 
ductive reactance lies above the 
horizontal line, and capacitive re- 
actance lies below. 

In the electronics world, we like 
to have everything resistive. So, 
looking at the spiral, we determine 
that if we operate at the point 
where the spiral line crosses the 
resistive line, the antenna would 
then be resonant. (The energy boys 
call this point unity power factor.) 

So, is the free-space formula in 
error? Not really, it just needs some 
modification. In reality, the fre- 
quency that provided this zero re- 
active point was plugged into the 
formula to find a “K” factor that 
would modify the free-space for- 
mula, 492 + F(MHz), to bring us to 
the zero point. That “K” factor is 
0.95 for wire antennas up to about 
30MHz. Beyond 30MHz, the diam- 
eter of the wire also affects the 
overall length for a pure resistive 
impedance. The result is the clas- 
sic 468 + F(MHz) seen in most text 
books for a 4A antenna. 

Figure 4 on page 50 shows the 
impedance spiral of a %\ antenna 
cut to the dimensions of 468 = 
F(MHz). Again, this is only good for 
wire antennas or thin elements for 
the lower frequencies and at “dr 
above ground. The lower the an- 
tenna is to ground, the lower this 
impedance will become. A rule of 


Buller is a special projects engineer for 
Tacoma Power, Tacoma, WA. For many years 
he served as an electronics design engineer 
for the Washington State Patrol. He is a mem- 
ber of IEEE, NARTE, APCO and ARRL, and 
he is a Fellow of the Radio Club of America. 
His email address is W7rqt@msn.com. 
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Figure 1. An antenna is a special case 
of a terminated transmission line. 
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Figure 2, Voltage and current relation- 
ship of a '/2\ antenna, 
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Figure 3. Impedance spiral of '/2d 
antenna. Free space dimension 492+ 
F(MH2). 


thumb is if the antenna is about 
si above ground, the impedance 
will measure somewhere around 
500. In the amateur radio band, 
this means an 80m antenna up 30’ 
will closely match the magic num- 
ber of 502. Also note that the an- 
tenna has a higher impedance in 
the center if it is 1A long. At %4a, 
the center impedance is again low. 


That means a center-fed antenna 
can and will operate on the 3rd har- 
monic. Examples would be a %\ on 
7MHz and a %A on 21MHz. 
Figure 5 on page 50 shows the 
impedance spiral of a 4) antenna 
cut for free-space dimensions. Note 
that the numbers are exactly one- 
half of the %A dipole: Zo = 36 x 


j210. Again, the element must be 
shortened to yield pure resistance, 
using the same formula except % of 
the total length. The only difference 
between this antenna and the dipole 
is that the ground plane is consid- 
ered infinite in length. In reality, it 
need only be 44) diameter in all di- 
rections. The 4d antenna is a low- 
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Figure 4. Impedance spiral of a '/2d 
antenna shortened by K=0.95 or 
length=4 68 +F(MHz). 


impedance, or current-fed, antenna, 
as shown in Figure 6 above. It has a 
voltage minimum at the feed point 
and again at the % point. Advantages 
of a %) antenna are that the imped- 
ance can be near 602 (a better match 
than the 4A), and a minor lobe 
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Figure 5. Impedance spiral of a '/4A 
antenna free space dimension 
492+F(MHz). 


Figure 6. Voltage and current relation- 
ship of a '/4\ antenna. 


REDUCED LENGTH DUE TO 


Figure 7. Impedance spiral of a 4/4 vertical antenna as a function of conductor 


diameter often referred to as bandwidth. 


appears above the horizon, which is 
helpful with radiation to higher sites. 

Figure 7 shown above amplifies 
another consideration of the radi- 
ating element. Large diameters 
lower the antenna’s quality factor, 
or “Q.” In other words, it makes it a 
broadband device. There is a larger 
spread of frequencies with which 
the antenna will operate with ac- 
ceptable standing wave ratio. This 
is primarily due to the amount of 
capacity added because of the in- 
creased area. To keep the antenna 
resonant, the conducting element 
must be shortened to compensate 
for the added capacity. This brings 
the topic of the ratio of diameter of 
radiating element to wavelength 
dimensions, as shown in Figure 8 
on page 51. In other words, the “K” 
factor is the determinate when the 
antenna element is larger than a 


small wire. In the case of VHF, any- 
thing larger than a '/s rod must use 
a K factor less than 0.95. 

The AM broadcast industry first 
identified antenna characteristics in 
the 1920s. Vertical antennas were 
used because the radiation is uni- 
form from the center of the tower. 
Dipole antennas have directivity, 
with nulls at the ends of the conduc- 
tor. The broadcasters’ interest was to 
obtain the most signal strength, so 
the vertical antenna underwent a 
series of tests to determine the opti- 
mum height. Figure 9 on page 51 
graphs signal strength measured 
with different vertical antenna 
heights and 1kW of power. Note that 
maximum power is received with the 
antenna at 0.625\, and almost noth- 
ing at one wavelength. 

Figure 10 above graphs a side 
view of radiation with different 
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Figure 8. Ratio of halfwavelength to conductor diameter—same units. 
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ANTENNA HEIGHT IN WAVELENGTH 


Figure 9. Plot of field strength vs. verti- 
cal antenna length. 
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Figure 11. Impedance spiral of a vertical 
antenna. Note low resistance and capad- 
tive reactance. Series inductance cancels. 
This is how the Larsen mobile 5/ak, 3dB 
gain antenna came about. 


antenna heights. At the 5/8\, you 
can see there is a minor lobe be- 
ginning at the 75° point, that gets 
somewhat larger at “dr (not 
shown). Installing a 4) antenna is 
an attractive prospect for vehicles 
because this antenna not only ra- 
diates in the horizontal but also 
has an elevated signa] that can 
bounce off buildings. The “4d is par- 
ticularly effective for motorcycle 
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MINOR LOBE 
L = 0.64r 


L=4 


L = 0.64230 
TkW @195mVi/m 
2kW @ 276mVim OR 3dB 
\K x2=2K 
195mV/m J2ipowe = 276mMV/m 


Figure 10. Vertical plane patterns for 
three values of antenna height. Field 
intensity is millivolts per meter. 


radios using the VHF band. The 
impedance of a %a vertical is closer 
to 509 than the 4d antenna. 

The late James L. Larsen, founder 
of Larsen Antennas, introduced the 
°/s\ antenna for mobile use by incor- 
porating a coil at the feed point that 
cancels the capacitive reactance, 
leaving the antenna just above 500 
resistive. It is marketed as the 3dB 
gain VHF antenna. 

Another example of antenna im- 
pedance vs. height is shown in Fig- 
ure 11 above. Any multiple of 4) re- 
sults in high impedance, sometimes 
referred to as voltage feed. Multiples 
of A) are referred to as current feed. 

It should be pointed out that 
even a small piece of wire is a high- 
impedance device, if it is measured 
with an ohmmeter. It is only low 
resistance when it’s employed as a 
resonant device. R 
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Satisfying the top brass 


Modernizing the communications network for a mid-size city is 
a lot easier when the vendors are adaptable to a change in plans. 


By Don Bishop 


aterbury, CT, could have 
been expected to want to 
emphasize “polish” in ex- 


ecuting a communications systems 
overhaul. A metalwork-manufactur- 
ing center for generations, Water- 
bury is often referred to as the 
“Brass Capitol of the World.” The 
people with the brass badges who 
serve and protect the population, 


Over the past two years, 
Waterbury’s range of projects in- 
cluded a new communications 
center, a citywide 800MHz sys- 
tem, a new CAD/RM computer 
system, a frame-relay connection 
to the state of Connecticut COL- 
LECT/NCIC and a new E9-1-1 
telephone system. 

While the old dispatch center 


The renovated Waterbury Police Department's communications center features 10 interchange- 
able positions for call-takers, dispatcher and supervisors. For the first time, dispatchers can 
interoperate with every police and fire department in six nearby towns in the Naugatuck Valley. 
Projection screens show law enforcement calls as they come in. 
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the Waterbury Police Department, 
have been implementing far-reach- 
ing goals for improvements to their 
communications capabilities. 
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was being completely gutted and 
renovated, the E. F. Johnson Com- 
pany subsidiary of Lincoln, NE- 
based Transcrypt International 


readied new Orbacom radio con- 
soles to manage the new citywide 
800MHz system. On June 6, the 
city formally accepted the system 
supplied by Johnson. The two-site, 
800MHz Multi-Net II simulcast 
trunked radio system supports 
1,000 units, including mobiles, por- 
tables and mobile data terminals. 
The police and fire departments 
have been integrated into the 
citywide 800MHz system, which 
also serves the street, water, edu- 
cation, sewer and waste, central 
maintenance, engineering, and 
parks and recreation departments. 

The city received aid on its CAD 
project through the COPS MORE 
98 federal grant program. The new 
COLLECT/NCIC computer frame- 
relay system was interfaced with 
the state of Connecticut’s comput- 
ers, providing Waterbury’s officers 
with improved information re- 
trieval. An additional project is to 
upgrade the police department’s 
vehicle mobile data computers. 

Lt. Gary Stango, commander of 
communications, records, property 
and IS divisions for the Waterbury 
Police Department, said that he 
was impressed with the work per- 
formed by Johnson on the radio 
system since the contract was let 
in March 1999. 

“There are bugs in any system, 
and when you begin construction, 
it can be necessary to vary from the 
paper plan,” Stango said. “Johnson 
was attentive to our needs. They 
worked hard; they were here; and 


Bishop is editorial director, His email address 
is dbishop@intertec.com. 
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they made whatever modifications 
were necessary to complete the new 
system and make the transition 
from our previous system.” 

Using NPSPAC frequencies that 
were identified in 1994 and licensed 
after a lengthy process ending in 
1998, the system uses trunking for 
voice communications and a dedi- 
cated frequency for mobile data. 
Johnson installed the mobile-data 
system, which was supplied by 
Atlanta-based Dataradio. 

“I put public utilities on the sys- 
tem first,” Stango said, detailing 
the rollout. “We started with street, 
water, refuse and all other non- 
emergency departments to help 
test the system. That’s where we 
worked the bugs out. Next to be 
cutover was the fire department. 
The police department has been on 
the system since July 2000.” 


The consultants 

Radio Communications Associ- 
ates of East Granby, CT, provided 
consulting services for the project 
and wrote the bid. RCA’s owner, 
Robert Fairbairn, praised 
Johnson’s involvement. 

“During construction, many 
things came up that weren’t 
Johnson’s problem, but they had to 
resolve them for us. In those cases, 
they were very helpful. In my 36 
years in the business, I’ve never 
dealt with a vendor that was so 
good. Their project managers were 
their strength. There was nothing 
done that was an effort to glaze 
over the fact that something didn’t 
work,” Fairbairn said. 

“T’ve dealt with all of the other 
manufacturers, and I really have 
to commend Johnson. Waterbury 
was a big project involving much 
more than just the radio system, 
and the logistics of putting the cen- 
ter together created some of the 
problems that they helped to re- 
solve,” Fairburn said. 

Michael E. Jalbert, Transcrypt’s 
chairman, commented: “We are 
pleased to be a part of the team that 
has brought state-of-the-art com- 
munications equipment to the city 
of Waterbury. As a result of the col- 
laboration between E. F. Johnson 


The Waterbury system 
has two tower sites and 
90% coverage from 
each one. The Long Hill 
site, shown here, shares 
a location with other 
towers including private 
and common carriers. 
From Long Hill, micro- 
wave links surrounding 
towns in addition to the 
other site and police 
headquarters. 
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Virtually identical equipment at 
each tower site is supported by 
a UPS and a generator. Con- 
sultant Robert Fairbairn said 
every conceivable failure test 
was performed. The way it's 
back up now, it's virtually im- 
possible for something to fail 
without something taking its 
place,’ he said. Even spare parts 
are stocked. 


and the customer, we are 
able to provide and sup- 
port a system that will of- 
fer a high level of protec- 
tion to the residents of 
Waterbury.” 

Dave Hattey, Johnson’s 
general manager, said, 
“The completion and ac- 
ceptance of the system in 
Waterbury confirms the 
project team’s tremend- 
ous job of serving this 
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charge time, prevents 


203 W. 23rd Ave. 


64116 


Microprocessor controlled automatic 3 stage 

smart charger option can be used with all DPS 

converters ... increases charge capacity, decreases 
over-charging. 


customer and displays our focused 
attention on resolving legacy chal- 
lenges. Our centralized efforts in 
optimizing system design and per- 
formance, while firmly supporting 
our customer base, are reinforced 
once again.” 

Johnson gained ground else- 
where in May with a $900,000 or- 
der for radio and control units 
placed by Nexterna, Omaha, NE, a 
company that serves railways, mo- 
tor transport companies and utili- 
ties with computerized systems 
that sometimes use two-way radio 
links. During the same month, 
Johnson landed a $2 million con- 
tract to supply a communications 
system to the state of Santa 
Catarina Police Department in 
Brazil. Another $2 million contract 
announced on April 30 covers a sys- 
tem integration project for Chester 
County, PA. a 


RUGGED 75 AMP POWER SUPPLY 


Now in 15, 30, 45, 
55 and 75 amps 
@ I2VDC (adjustable output) 
* 15.5 and a 24VDC (adjustable output) 
* Protected against brownout and AC spike input to 190 volts 


* Reverse battery polarity, overcurrent & over temp protected 


ce 


Contact your communications distributor 
or call or fax us Toll Free 


Phone |°800°467°6741 


Fax 1*800°825+1403 


DuraComm® 
CORPORATION 


North Kansas City, MO. On the Web at www.duracomm.com 


Email: duracomm@duracomm.com 
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Great people... 


Great service... 


Great selection... 


Now...a great new catalog! 


The 2001 Hutton Product Selection Guide 
waHU TTON ; has been thoroughly updated with many 
co, ae helpful new features, including hard tab 

section dividers and improved product 
indexing. Hutton has the only all-color 
product catalog in the industry and it’s 
loaded with more photos, system diagrams, 
reference charts and product information 
than ever before. 


Call 877-648-8866 for your FREE copy! 
In Canada call 800-265-8685, 


M4HIUT TON. 


... your wireless product experts 


Available Now! 


Visit us at www.huttoncom.com 
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APCO, the Assocation of Public-Safety Communications Officials—Interna- 
tional, is bringing the world together through communications at the 67th 
annual conference and exposition held in Salt Lake Gity Aug. 5-9, 2001. 


Conference Featured Speaker 


This year’s featured speaker at APCO is Mike 
Schlappi from Orem, UT. Mike is employed by In- 
termountain Health Care in Salt Lake City, where 
he is the founder and director of Attitude Therapy, 
which provides motivational speaking for busi- 
nesses and organizations. 

Mike is a four-time Olympic medalist in wheel- 
chair basketball. He is the only wheelchair basket- 


ball player in the United States to be a member of Mike Schlappi, 
the past four Olympic teams. Schlappiisa member Founder, 
of the board of trustees that will oversee the 2002 Attitude Therapy 


Winter Olympic Games to be held in Salt Lake City. 

Recently, he was honored as one of Utah’s top 50 athletes of the century. 
In his book, Bulletproof Principles for Striking Gold, Mike tells his 

unique life story, mixed with a profound yet simple philosophy of life. 

His life story is featured in a national award-winning video, “If You Can’t 

Stand Up, Stand Out.” 


] 
APCO Officers 
ge 
we 
Lyie Glen Nash, Vincent Stile, Thera Bradshaw, Greg 
Gallagher, President 2nd Vice Ist Vice Ballentine, 
President Elect President President Candidate | 


Conference Highlights: 


QO “Example RF Safety Programs for 
FCC and OSHA Compliance”—This 
presentation will provide examples 
of how to ensure compliance with 
FCC and OSHA RF safety rules. It 
will include an overview of the FCC 
RF safety regulations and example 
controls for achieving compliance, 
including the use of an RF safety 
program and appropriate signage. 
Aug. 6, 4:15 p.m—5:15 p.m. 

OQ “Are You Prepared for a Disas- 
ter?”—As a communications cen- 
ter manager, Susi Marsan handled 
the day-to-day operations during 
the Loma Prieta earthquake in San 
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Sessions of Interest 


Francisco as well as the Oklahoma 
City bombing and other emergen- 
cies. This presentation discusses 
how a communications center’s 
manager and staff can better pre- 
pare to deal with such events. 
Aug. 7, 1:45 p.m.—2:45 p.m. 

QO “Field Results: Wideband Data 
in the New 700MHz Public Safety 
Band”—Police, fire and EMS units 
in Pinellas County, FL, use the 
first wideband data system. Pow- 
ered by Motorola’s technology, the 
system enables wireless video, 
VoIP and intranet access simulta- 
neously. This session will discuss 


"eMusic and the: ‘Spo- 
ken Word.” APCO members are 
asked to arrive between 8:45 a.m. 
and 9 a.m. for reserved seating. The 
choir will perform “The Battle 
Hymn of the Republic” as a special 
request for APCO members after 
the broadcast. 

The Mormon Tabernacle Choir, 
which was formed in 1836, has more 
than 300 members who give their 
time and talents in practices and 
performances without pay. They per- 
form regularly in the world-famous 
tabernacle on Temple Square. 

MANAPCO’s theme this year is 
“Go for the Gold.” Catch the spirit 
of the Olympic winter games by 
attending this event on Tuesday, 
Aug. 7. Performing that evening 
will be the Flying Aces. This high- 
flying act will dazzle you while 
Olympians Trace Worthington 
and Kris Fedderson jump as high 
as 25' in the air while wearing 
snowboards and skis. The Olym- 
pic Youth Development Team will 
simulate the excitement on the ice 
via rollerblades. 

At APCO’s closing banquet, 
watch the traditional changing of 
the guard as APCO swears in a new 
president and board. Attire will be 
business-casual to formal. 


field results, highlight requisite 
technological advances and illus- 
trate operational benefits in the 
new 700MHz band. 

Aug. 8, 8 a.m-—9 a.m. 

QO “Integrating Public Transit Sys- 
tems into Public Safety Commu- 
nications”— Providing a communi- 
cations solution for a public tran- 
sit agency through integration 
with a public safety communica- 
tions system offers many benefits. 
It includes a case study of a sys- 
tem that allows police, fire and 
transit to interoperate. 

Aug. 9, 2:15 p.m—3:15 p.m. 
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Sunday, Aug. 5 

‘Tam.—b p.n. Registration 

7:30 a.m.—10 a.m. Chapter representatives’ breakfast 
8 a:m,-5 p.m. AFC advisor refresher training 

9 a.m.-5 p.m. Exhibitor booth selection appointments 
8 a.m.-9 a.m. Concurrent sessions 


Monday, Aug. 6 

7 a.m.-9 p.m. Registration 

8 a.m.-5 p.m. AFC advisor refresher training 

8:30 a.m.—9:15 a.m. New attendee orientation 

9 a.m.—5 p.m. Exhibitor booth selection appointments 
9:30 a.m.—11 a.m. Opening general session/featured 
speakers/ PSAP awards 

Noon-1:30 p.m. Opening luncheon/keynote address 
and featured speakers 

1:45 p.m.—3:15 p.m. FCC regulatory panel 

1:45 p.m.—5:15 p.m. Concurrent sessions 


Tuesday, Aug. 7 

7 a.m.-7 p.m. Registration 

7:30 a.m.—9:30 a.m. First general business session /awards 
8 a.m.-5 p.m. AFC advisor refresher training 

9 a.m.—5 p.m. Exhibitor booth selection appointments 

10 a.m. Grand opening of exhibits 


EB roca Sg et Se ail Hg 
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10:30 a.m.—1:30 p.m. Exclusive exhibit hours 

10:30 a:m.—4:30 p.m. Exhibits open 

1 p.m.-3°p.m. AFC advisor luncheon 

1:45 p.m.-5:15 p.m. Concurrent sessions 

6:30 p.m.—11 p.m. “Go for the Gold” MANAPCO Night 


Wednesday, Aug. 8 

7 a.m.—5 p.m. Registration 

7:30 a.m.—10 a.m. Chapter representatives’ 
breakfast meeting 

8 a.m.—5 p.m. AFC advisor refresher training 
8 a.m.—10:15 a.m. Concurrent sessions 

1:45 p.m.—5:15 p.m. Concurrent sessions 


Thursday, Aug. 9 

7 a.m.-12 Registration 

8 a.m.- Board of officers meeting 

8:30 a.m.—4 p.m. Corporate advisory committee meeting 
8 a.m.—11:30 a.m. Concurrent sessions 

1 p.m.-3:15 p.m. Concurrent sessions 

6:30 p.m.—7:30 p.m. Closing reception 

7:30 p.m.—9:30 p.m. Closing banquet/awards 


Friday, Aug 10. 
7:30 a.m.—3:00 p.m. Fourth Annual Golf Tournament 


Salt Lake City 
attractions 


If you have some spare time 
while in Salt Lake City, check 
out these attractions: 

O Hansen Planetarium. 

OQ Hogle Zoo. 

QO Tour the Kennecott Copper 
Mine. 

QO See the desert in transfor- 
mation at Red Butte Gardens. 
Q Shop and learn at the his- 
toric Gardner Village. 

Q Sample pioneer life in Utah 
at Old Desert Village. 

QO Get a daily dose of culture 
at the Utah Museum of Fine 
Arts, located on the University 
of Utah campus. 

Q) Visit Beehive House, the of- 
ficial home of Brigham Young. 
Q For railroad history buffs, 
see the Heber Valley Historic 
Railroad. 

Stop by the Convention and 
Visitors’ Bureau office located 
in the Salt Palace Convention 
Center for more information 
on Salt Lake City attractions. 


Sars 
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Multi-Channel Remotes for 
Kenwood -80 -90 and Motorola CDM 


CPI's MCR411A remote and MCP401 termination panel allow two wire (four-wire 
optional) control for the -90 series radios. The TSR412A and TSP402 are used 
with the -80 series radio, Channel up and down, group up and down, nine character 
alpha channel identifier, scan, monitor, intercom, and front panel transmit are all 
standard features. No programming cables or software are needed. Radio is dedi- 
cated to remote operation. Many systems are available for other radios. Please 
call or visit our website for additional information on this or other CPI products. 


941 Hensley Lane ¢ Wylie, TX 75098 
Voice (800) 869-9128 ¢ Fax (888) 437-5360 
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UTC presents Telecom 2001 in Milwaukee 


Home of Harley-Davidson and 
many famous breweries, Milwau- 
kee served as the host of UTC 
Telecom 2001 presented by the 


The UTC Gala was held at the Milwaukee Public 
Museum, one of Milwaukee's many attractions. 


the name of the calling officer. 


United Telecom Council from June 
24 to June 27 at the Midwest Ex- 
press Center. 

More than 150 exhibitors dis- 
played products and services for util- 
ity applications, and about 815 at- 
tendees were pre-registered. Repre- 
sentatives from utilities and technol- 
ogy partners from all over the world 
attended the conference and expo. 

The opening general session on 
June 25 included UTC Chairman 


Stephen L. Carrico’s state-of-the- 
council address along with a special 
welcome from Larry Weyers, chair- 
man of WPS Resources, Green Bay, 
WI, and a witty special address from 
Mark Shields, syndicated columnist, 
author, radio commentator and po- 
litical correspondent. 

Carrico grabbed the audience’s 
attention by arriving at the podium 
on a Harley-Davidson. In his ad- 
dress, he said that the industry was 
going through a lot of changes. “We 
have energy- and utility-industry 
deregulation, reregulation, restruc- 
turing, rebuilding and consolidat- 
ing. Telecommunications and tech- 
nology are evolving at light speed.” 

Carrico said that it was a unique 
time to “add unprecedented value 
to our customers, our communities 
and our shareholders.” He also 
mentioned that managers could not 
take advantage of opportunities by 
themselves and that telecommuni- 
cations was important to utilities’ 
heritage and future. 

“Ours is a different business. We're 
about empowering people and com- 
munities, driving economic growth 
and enlightening lives,” Carrico said. 
“Telecom supports every core mis- 
sion.” Carrico also encouraged utili- 
ties to use UTC as a partner. 

More than 20 educational ses- 


sions covered topics such as voice- 
over-packet technologies, regula- 
tory issues and wireless standards. 
A session on land mobile spectrum 
planning included presentations 
from Art Brannon, Pacific Wireless; 
Bob Dawson, Southern LINC; and 
Al Ittner, Motorola. Dawson offered 
Southern LINC’s IDEN system as 
an example of how utilities could 
plan systems. He warned that there 
was no cookie-cutter approach, 
however, and that utilities should 
look for the least-expensive route. 
Ittner introduced a new technology 
Motorola is developing, which was 
spurred by the wideband spectrum 
in 746MHz. Called “scalable ad- 
vanced modulation,” the technology 
brings higher speed data applica- 
tions to customers, with through- 
put traded for range. 

UTC also presented product 
awards to exhibitors for innovative 
products. Companies such as An- 
drew, Comverge Technologies, 
Granger Telecom, Harris, World 
Wide Packets, Comsearch, Keller 
and Heckman LLP and Alltec won 
product awards. 

UTC Telecom 2002 will be held 
June 23-26 at the MGM Grand 
Hotel in Las Vegas. Log on to 
www.utctelecom2002.org for 
more information. —N.C. 


VoIP provides insurance for police dispatch 


The city and county of Honolulu 
has implemented an Internet proto- 
col radio system 
within its police 
department to in- 
crease officer and 
public safety on 
the island. As an 
enhancement to 
the department’s 
existing EDACS 
trunked radio 


system, this sys- 

tem serves as a backup to regular po- 
lice dispatch consoles. 

The “IP Radio” system comes from 

Catalyst Communications Tech- 

nologies and Com-Net Ericsson 
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Critical Radio Systems, and uses 
voice-over-IP technology to distrib- 
ute audio over an existing WAN or 
LAN, linking radio and computer 
users. When a field radio transmits, 
packetized voice information can be 
simultaneously routed to multiple 
dispatch positions across the island. 
When a dispatcher replies, the au- 
dio can be distributed not only to 
the radio users but also to the other 
dispatchers across the island. 

“TP Radio gives the city’s radio 
system an added robustness that 
protects it against both natural and 
man-made disasters,” said Curtis 
McKim, Catalyst’s technical lead 
for the project. 


Motorola system 
monitors high school 


Motorola’s Multiservice Net- 
works Division, Mansfield, MA, 
installed an integrated digital 
video system that enables remote 
monitoring of the Tewksbury, MA, 
High School. 

The system delivers real time, 
on-demand images of strategic lo- 
cations throughout the school to po- 
lice headquarters and other off-site 
emergency service locations. 

Tewksbury town officials have 
designed the Motorola Remote VU 
system so the cameras remain dor- 
mant at the high school until acti- 
vated by the police. 
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Scanning ... 

Monroe County, NY, has selected 
Intergraph Public Safety, Huntsville, 
AL, to provide a county-wide, 
multijurisdictional, records manage- 
ment system for law enforcement. 

The Township of Hamilton Police 
Department has licensed Troy, Ml- 
based New World Systems’ public 
safety suite of software to run on the 
IBM iSeries 400 platform. 

The Charleston, SC, Police Depart- 
ment will implement Castle Hayne, NC- 
based VisionAIR’s interactive paging 
solution called |-force. The contract al- 
lows for initial activation of 20 pagers 
with the department's traffic squad. 

Harris, Tampa, FL, has begun ship- 
ment of its digital Falcon Il radios to 
the U.S. Army’s 82nd airbome division. 

The American Mobile Telecom- 
munications Association has become 
certified by the FCC as a frequency co- 
ordinator, The announcement was 
made by Kathleen Ham O'Brien, 
deputy director of the Wireless Tele- 
communications Bureau. 

The DB75Q4DO08UT autotune 
combiner from Decibel Products, Dal- 
las, has eared the UL registration. 

Sonik Signals, Vista, CA, has ac- 
quired the Broadband Wireless Spread 
Spectrum product line of Radio- 
Connect, Torrance, CA. 


Project 39 meetings 
to be held at APCO 


The first APCO Project 39 pub- 
lic meetings will be held in Salt 
Lake City at the APCO National 
Conference (Aug. 5-10, 2001). 

These meetings will consist of 
pre-conference subcommittee 
meetings and an open public forum 
held on Aug. 7 as part of the pro- 
gram for conference attendees. The 
steering and other committees will 
meet on Aug. 5 to refine the direc- 
tion the project will take. The 
project committees will be looking 
to the user community for input 
during the Aug. 7 two-hour session 
as well as providing information 
about Project 39. 

The goal of Project 39 is to find 
viable solutions to public safety 
800MHz interference situations. 
The “Best Practices Guide” identi- 
fied many of the causes, but not the 
detai] required for solutions. 


AUGUST 2001 


Motorola appoints Beam Radio as exporter 


Beam Radio, a two-way radio 
communications exporter and sys- 
tem integrator, has been appointed 
as the two-way radio exporter in 
Latin America for Motorola. The 
company has been in the Latin 
American market since 1976 and 
is responsible for the expansion of 


the LTR 800MHz trunking system 
in the region. 

The company has distribution 
contracts with Motorola in Jamaica, 
E] Salvador, Peru and Brazil. 

Beam Radio will now cover the 
entire Latin American market from 
its offices in Miami. 
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A community repeater 
is just that: community. 


Point-of-Sale Perspective 


The repeater-customer learning curve 


A little explanation goes a long way toward customer satisfaction. 


By Ernest A. Erickson 


Ah, repeaters and those who use 
them. 

Many of you who own or operate 
a repeater system used by more 
than one customer (mainly com- 
munity repeaters) have heard 
those users complain about others 
“hogging” the machine. Or, they 
themselves overuse it, but they feel 
that because they paid to use it, 
they should not have to listen to 
“those other guys” on it as well. 

As I have told many of my cus- 
tomers, “You can’t complain about 
other clients using these systems, 
as they, too, are paying customers 
like yourselves.” 

To confirm why they are being 
subjected to the squawks of oth- 
ers, I ask if they keep the mics on 
the hook when they are waiting 
for a call. The most frequent an- 
swer is “No, we leave the mic on 
the seat so we can grab it faster. 
Why do you ask?” 

I explain that the radios do not 
automatically revert to P.L. 
(Motorola pri- 
vate line)-re- 
ceive mode 
just because 
you unkey. The mic must be re- 
turned to the hanger for the radio 
to be on “full P.L.” so you don’t hear 
any other users on the machine. 
That’s why we programmed every 
radio with P.L. on receive. 

“Oh, that’s why we never heard 
any others for so long (laughing)!” 

Acommunity repeater is just that: 
community. That normally means 
more than one company is using it, 
too. It means convincing users that 
they are but one out of several who 
pay for and use the system. It means 
coaching them by saying “Out of 
courtesy, please keep your communi- 
cations brief and, please, do not use 
profanity if it can be avoided. Be 


Erickson is the owner of Applied Electronic 
Communications, Rhinelander, WI. 
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considerate to others who could also 
be hearing what you say and may be 
offended by some ‘off-color’ remarks 
made to your co-workers.” 

Attracting new customers 
brings many familiar questions: 
“Will this service be able to reach 
us no matter where we are with 
our trucks?” or “What do I get for 
this monthly airtime bill?” Maybe 
you have also been asked “Your 
service is just like my cellphone, 
right?” These and so many other 
questions face us constantly. We 
attempt to gracefully explain 
that while we do offer communi- 
cations to many people, how it 
can be of use and service to their 
company is all in how they make 
use of it and what they expect it 
to provide them with, as well. 

Some potential customers say, 
“XX dollars per month? It’s too 
high for us. We might as well keep 
using our cellphones to stay in con- 
tact with our drivers.” 

We come back with “You can do 
that, but let’s take a look at a big- 
ger picture here, and we'll compare 
what you now spend each month 
just to have cellphone use (not to 
mention the monthly airtime ac- 
ecrued with every minute being 
billed to you) instead of one, rather 
low, monthly bill we charge.” 

In a typical “pitch,” we say: “Let’s 
compare what you spend on phone 
calls each month to the monthly air- 
time bill we'd send you, and let’s see 
just where the benefits of both lay, 
OK? Sure, you have a higher initial 
outlay of cash for radios, antennas 
and cables, and also a monthly bill 
for repeater use. But let’s average 
this over a two-year period, and you 
will see that your cellphone bills are 
much larger with each passing 
month compared to having service 
on our repeater. And those phone 
bills never go down. You are saving 
money each month by not having to 
buy or rent those radios, but you are 


paying higher use fees. With our re- 
peater system, there’s one low, flat- 
rate bill each month—no matter 
how many minutes you stay on the 
air. We use actual drive-outs to ‘es- 
timate’ system coverage, not simu- 
lated coverage maps laid out on 
the PC, Our method gives the best 
cost-to-use ratio and provides bet- 
ter planning for customers who 
might be on the ‘fringe’ of one sys- 
tem or another.” 


Maintenance 

Maintaining the repeaters in 
100% duty cycle means we must 
keep spare parts on hand at each 
site, ready for quick replacement 
should a pre-amp “go south.” 
Monthly service logs and a com- 
plete record of systems checks 
and alignments are mandatory 
for us. A repeater that’s down, or 
degraded in service, loses cus- 
tomers faster than lousy restau- 
rant food, and it nearly takes an 
act of Congress to prove that a 
dissatisfied customer “jumped 
ship” prematurely. 

Community repeaters are used 
and needed, but on/y when they 
serve the customer’s needs to the 
best of their ability. Low cost, reli- 
ability and constant availability 
make community repeaters work 
for the customer and you. a 


“Point-of-Sale Perspective” is a 
guest editorial column contributed 
by and for MRT‘s radio dealer read- 
ers. Opinions expressed here are 
edited for space; they are those of 
the author, and may or may not 
reflect editorial positions of MAT. 

MRT pays a writer's fee for each 
“POS Perspective” column accepted 
for publication. Commentaries should 
be about about 700-800 words long. 

Dealers interested in contributing 
to this column should contact Kari 
Taylor, associate editor, by email at 
ktaylor@intertec.com. 
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Flexible Coax Solutions . . . 
They're All Right Here 


¢ COAX 
SOLE COMMUNICATIONS 


8 


FLE 


LMR"- DB Flexible 
Watertight Coaxial Cables 


nue TRAG® and Nu-RAD 


Radiating Cables 


‘“ : 


A Complete Family of Hardware 
Accessories and Installation Tools 


Fire-Retardant L.MR*- LLPL Plenum 
and LMR*- FR Riser Coaxial Cables 


\ ¢ omprehensive Lane 
of Connectors 
A Full Line of Coaxial Cables, Connectors, Hardware Accessories and Lools 
Plus 50 Years of Experience. Visit our web site for your free catalog today! 


a | a MES wicrowave systems (Ussh 
v 


A Smiths Group PLC company 


World Headquarters: 358 Hall Avenue, Wallingford, CT 06492 M 203-949-8400, 1-800-867-2629 FAX: 203-949-8423 
International Sales: 4 School Brae, Dysart, Kirkcaldy, Fife, Scotland KY1 2XB UK M@ +44(0)1592655428 FAX: +44(0)1592653162 
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Product Focus - Vehicular Repeaters 


Repeater system 


mounts in car trunk 


The Trunking Gateway from 
Futurecom Systems Group is a 
vehicular repeater system 
mounted in the trunk 
of a car or in a fixed 
location within a 
building. It converts a 
multichannel trunk- 

ing system into a single conven- 
tional channel. This coverage exten- 
sion concept is embedded in the 
TETRA specifications and is avail- 
able for other trunking radio sys- 
tems, such as Smartnet and 
EDACS. The system operates like 
a trunking radio on the system side 
and as a conventional radio on the 
local portable side. It receives group 
and individual calls and retrans- 
mits them to the portable radio. 


WWW.FUTURECOM.COM 


Repeater provides extended coverage 


The SVR-200 from Pyramid 
Communications provides ex- 
tended hand-held coverage by inter- 
facing to existing high-power mo- 
biles and repeating transmission in 
both directions. The repeater is 


PAC/RT-compatible, available in 
VHF, UHF and 800MHz versions, 
and works with conventional or 
trunking mobiles. It is available 
with remote channel selection and 
an auxiliary receiver. It has high- 
pass filters for use with low-band 
mobiles and pre-selector and notch 
filters for in-band VHF applications. 
The repeater offers dual PL tone de- 
code and random sampling. 


WWW.PYRAMIDCOMM.COM 


Repeater/base station features DSP 


Kenwood Communications’ 
TKR-750/850 is a basic, self-con- 
tained 25W continuous duty rack- 
mount base station and repeater. It 
offers rear access to an external 
speaker output, accessory/logic con- 
troller connector (25 pin) and test- 
speaker-AUX connector (15 pin), It 


features wide/narrow channel spac- 

ing per channel and has program- 

mable AUX input/output functions. 
WWW.KENWOOD.NET 


1 Voice Logging Recorders... | 


' automatically document phone conversations, meetings 
and two-way radio messages — compact, affordable, easy to 
install, operate, upgrade, maintain and purchase... 
| * Digital and Analog 
= * 1 to 16 channels 
s 6& $190 to $7840 


m * 12 off-the-shelf models 


m plus custom systems to 

| meet unique requirements 

) *% Multi-channel recorders 
store 1600 hours on internal 
hard drive and back up on 


B CDRs * Multi-function sin- 


» gle channel recorder stores 
» 1350 hours on internal HD 
* Conference recorders 
and microphones * Call cen- 
ter supervisory recorders * Software and 


@ hardware that turns your PC into an automatic voice logger 


* Over 1000 dealers worldwide * Dealer inquiries welcome 
* Omnicron - Providing affordable solutions for archival 
voice storage and supervisory monitoring since 1975. 


OMNICRON 
ELECTRONICS 


581 Liberty Highway 

Putnam, CT 06260 

860°928°0377 
OMNICTONBEN Gyo rad 


www.omnicronelectronics.com 
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Ultra Thin - Ultra Fast - Ultra Reliable 


Ritron — Over 25 Years of Repeater Engineering, 
Design and Manufacturing Expertise 


+Fast 15ms Transmit Attack Time 

+ Measures Only 1.75°H so you can rack em’ high 

+ -80dB intermodulation Rejection 

+ Dual Bandwidth Selectable (Wide or Narrow} 

+ 1-8 Watt Adj. Output, 100% Continuous Duty 
Dual 12VDC Cooling Fans 

+ E2-Connect “controller interface ready" connector 
+ Built-in CTCSS or DCS signaling 

+ Frequency Stability +/- 1.5ppm 


High Performance. Less Money. 
ideal For Conventional or Multi-Channel Trunked Repeater Systems 


Suggested Aetail Price 
Model 450EX Only $1,415 


More Performance 
For Your 
Hard Earned Doltar. 


Model RRX-460 available with built-in duplexer, power supply, optional 
30 Watt amplifier and/or telephone interconnect. 


Call Ritron at 800-USA-1-USA Today For Qualified Dealer Discounts 


Visit us at www.ritron.com 


RITRON’ 


Ritron, Inc., P.O. Box 1998, Carmel, IN 46032 « Ph: 317-846-1201 » Fax: 317-845-4978, 
email: ftron@ntron.com 
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Product Encore 


Mic picks up vibrations in skull 


The skull microphone system from Otto Communications 
is designed for most breathing appa- 
ratus applications. The lightweight 
unit is a combination of a skull mic, 
ear cup receiver and 80mm body PTT. 
The system picks up the voice through 
bone vibrations in the head. The mic 
and ear cup assemblies are encapsu- 
lated in molded rubber shells for com- 
fort and protection from the elements. 
The kit is compatible for four- or five- 
point facepiece harnesses and 
webbed-backed harnesses. 


WWW.OTTOENG.COM OR 888-234-6886 


Antennas used with ASB-3 duster mount 


Kathrein, Scala Division’s 
XPV 800MHz vertical/cross polar- 
ized panel antennas can now be 
used with the ASB-3 cluster 
mounting system. With the clus- 
ter mount, a complete three-sector, 
low visibility antenna system can 
be erected with a diameter of 


18.1". The neutral gray radomes 
can also be painted to further 
lessen visual impact. The product 
provides three antennas, one ver- 
tically polarized and one each po- 
larized at +45° and —45°, in the 
same envelope as a single conven- 
tional antenna. The 90° sector an- 
tennas are available with 0°, 6° 
and 12° electrical downtilt. Me- 
chanical downtilt is also an option. 
Bottom-mounted RF connectors 
are provided for each array to ease 
installation. One antenna per sec- 
tor, rather than three, is required. 
Just one mounting system, rather 
than three, is needed. Installation 
and adjustment is simplified. 
WWW.ATHREIN.COM 


Unit supports multiple dispatchers 


The ITD3000 desk set from 
GAI-Tronics is useful for trunked 
radio applications requiring mul- 
tiple dispatchers at local and re- 
mote locations. The unit supports 
multiple dispatchers, allowing as 
many as 10 desk sets to communi- 
cate over a single LTR base radio. 
The desk set buttons can fully du- 
plicate all functions on the front 
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panel of the radio, providing the 
dispatcher with complete sys- 
tem control. 


WWW.GAI-TRONICS.COM 


Extender increases 


radio coverage 


The Multexcom Site Extender 
from Futurecom Systems Group 
increases the coverage area of an 
existing radio site by receiving and 
rebroadcasting the signals from 
host to user (downlink), and from 
user to host (uplink). In operation, 
this product is fully transparent to 
the user, and system functions are 
identical whether the extender site 
or the host site is accessed. All the 
benefits and features of the host site 
are supported because voice and 
data signals are rebroadcasted. 


WWW.FUTURECOM.COM 


Modem offers small 
size for mounting 


Novatel Wireless offers the 
Lancer 3W CDPD wireless modem 
for mobile access to mission- 
critical applications such as local, 
state, NCIC database searches, 
CAD and messaging. This modem 
features MIL-STD 202F vibration 
compliance, extended temperature 
range tolerance and wide input 
voltage range allowance. The small 
size allows for a variety of mount- 
ing options such as in the console, 
on the cage or in the trunk. 


WWW.NOVATELWIRELESS.COM 


Software maintains 
public safety 


The Datalink Mobile Messaging 
software package from IP Mobile- 
Net offers a text-to-speech capabil- 
ity. The software enables mobile op- 
erators to send messages and request 
information from an external data- 
base, CAD dispatchers or other mo- 
bile operators. This product inter- 
faces seamlessly with magnet strip 
reader hardware to allow officers to 
scan a driver’s license from any state. 
Automatic vehicle locator and a map- 
ping package are also integrated into 
the software. 


WWW.|PMOBILENETINC.COM 
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Enclosure offers portable, shielded design 


Lindgren RF 
Enclosures’ 
Table Model En- 
closure fulfills 
requirements for 
EMI/RFI, EMS, 
EMC and cell- 
to-cell testing. 
The enclosure is 


portable and designed for fast, con- 
venient EMI/RFI testing in a table- 
top, rack-mounted or in-line for- 
mat. This model is constructed of 
24-ounce copper shielding and may 
be equipped with computer- 
controlled pneumatic RF doors. 


WWW.LINDGRENRF.COM 


Combiners employ duel-junction isolators 


Decibel Products’ DB4398 se- 
ries hybrid combiners are for 
800MHz-900MHz SMR trunking. 
They are designed for use with 
Motorola’s IDEN signaling appli- 
cation system. Using dual-junction 
isolators to yield greater-than- 
75dB transmitter-to-transmitter 
isolation (typical), the convertible 
design permits variable combining 


for narrow frequency separations. 
It features an insertion loss of be- 
tween 3.8dB and 7.1dB and a har- 
monic rejection of greater than 
80dB. The units are provided in two 
styles with adequate ventilation: 
bracket-mountable with a convec- 
tion cooling system or two-rack 
unit tray with fan option. 
WWW.DECIBELPRODUCTS.COM 


Intrinsically safe batteries fit Ericsson, Motorola 


Rechargeable replacement bat- 
teries for the Ericsson/GE LPE 
Series, Motorola HT750/1250, 
GP350, P1225, Visar and XTS- 
3000 radios are available from 
Multiplier Industries. The 
batteries are instrinsically safe 
& non-incendive, They are ap- 
proved by Factory Mutual Re- 
search in meeting the same 
standards as the OEM. The 
M191203/2 for Ericsson/GE 


LPE series radios is a NiCd, 7.5V 
battery and offers 1,200mAh capac- 
ity. The M9010 for the Motorola HT 
series of radios is a NiMH, 7.5V 
battery that offers 1,600mAh capac- 
ity. For Motorola Visar radios, the 
M7397 is a NiMH battery with 7.5V 
and 1,500mAh capacity. All batter- 
ies are designed for the exact fit to 
the radio and charger. Multiplier’s 
Sure-grip surface is also available. 
WWWMULTIPLIER.COM 


Console boxes allow 


36 combinations 


The EPIC console boxes from 
Gamber-Johnson are available 
in 13" and 17". The boxes have 
rounded edges that ensure passen- 
ger safety. They offer a two-piece 
flexible design allowing for 36 
height/angle combinations to ac- 
commodate deeper equipment and 
to offer better viewing of radios. 
The boxes feature multiple knock- 
out panels and cutouts for quick 
wiring, precut sidewall slots for 
light bracket mounting and bottom 
holes for simple installation. 

WWW.GAMBERJOHNSON.COM 


Brackets extend 
mount’s surface area 


PanaVise Products’ series of 
extension brackets increase the 
mounting capabilities of AMPS- 
compatible cus- 
tom dash mounts. 
Adjustable exten- 
sion brackets, 
available in 4" 
and 5" lengths, 
allow installers 
to extend the 
dash mount’s sur- 
face area for in- 


» 


As 


stallation of hands-free kits with 


privacy handsets or phones with 
PDA/GPS systems. 
WWW.-PANAVISE.COM 


Continued on page 66 


UHF 300 Watts 
Base Station 


Duplexer 


COMMUNICATIONS INC. — 
7331 NW 54th Street - Miami FL 33166 - USA -Ph (305) 884-8991 - Fax (305) 884-4041 
E-mail: fiplex@bellsouth.net / Web site: www.fiplex.com 
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Receiver 
Multicoupler 


WWW.MRTMAG.COM 
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Surge suppressor module features MOV 


The Strikesorb surge suppres- 
sion module from AC Data Sys- 
tems features a distribution-grade, 


vulnerability to degradation and 
catastrophic failure while offering 
high energy handling capacity and 


extended product life. 
WWW.SURGEBLOX.COM 


metal-oxide varistor. The module 
overcomes the MOV’s traditional 


Digital ANI 


MDC-1200. Signaling 


[ esc | CONTROL SIGNAL’ 


www.ControlSignal.com 


Control Signal's ID-12/1201 is an economical MDC-1200 ANI system. The ID-12 encoder 
works in all radios and fits in virtually all handhelds and mobiles. The ID-1201 decodes 
any MDC-1200 ANI signal, has a large LED display, a printer port and an RS232 port, 


800-521-2203 * 303-989-8000 * Fax 303-989-8003 * www.ControlSignal.com 


MDC-1200 is a registered trademark af Motorola Inc. 
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20D-78DD 
(78"H x 48"W x 48"D) 


(4X available) 


ALUMINUM 


Powder Coating 


Available 


wr Powdered textured finish available x 
+ Adjustable rails (front to rear) 
4 sets of rails—-19" EIA (23° available) 
“¢ Four doors 
| x Available in; two heights... > 
50 inches and 78 inches 


y¥ 


ve 


D.D.B. ‘ 


UNLIMITED INC, 


800-753-8459 


www.ddbunlimited.com 


v 


OUTDOOR ENCLOSURES 


vx NEMA 4 RATED 


ve MADE OUT OF 


OD-30DX | 
(30"H x 25"W x 25"D) 


Available in: four heights 
30 inches. 50 inches. 62 inches & 78 inches 
and three depths.- 

25 inches, 34 inches and 42 inches 
ALUMISHIELD— Top cover protects cabinet 
from the sun's heat and falling ice 
Rails—Fully udjustable and alodine coated 
Doors—Front und rear doors secured with 
stainless sicel padlocking handles 
Venis—Front and rear, top and bottom with 
filtered puncls (included) 

19” EIA (23” available) 


Fans. A/C Units & 


Heaters Available 
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Combiner features 


low insertion loss 


The Narda 
SMA power com- 
biner and di- 
vider provides 
isolation and a 
low insertion 
loss throughout 
the frequency 
range of 1,900MHz-2,500MHz. 
Model 4162 is available from stock 
in eight-way and 16-way versions. 

WWW, DEPT26.COM 


Portable radio delivers 


512 channels 


Vertex Standard’s 
VX-900 public safety 
portable series, in both 
UHF and VHF, deliv- 
ers 512 channels that 
can be partitioned into 
as many as 20 memory 
groups, with no limit 
on the number of chan- 
nels within each group. 
This flexibility allows a 
single radio to be pro- 
grammed with channel 
sets for a variety of jurisdictions or 
organizations. This product offers a 
one-piece, die-cast aluminum chas- 
sis with a weather-sealed mic con- 
nector, noise-canceling microphone 
and 700mW audio output. 


WWW-VXSTD.COM 


Charger includes 


transformer 


The six-unit Rapid-Charger 
from Klein Electronics offers in- 
terchangeable charger slots for us- 
ers who need to charge different ra- 
dio or battery models at the same 
time. The charger includes an in- 
ternal transformer, which makes it 
easier to transport. The total 
weight is 6lbs. A “plus” model in- 
cludes a full discharger function so 
the batteries are fully depleted and 
last longer. 


WWW.KLEINELECTRONICS.COM 


WWW.MRTMAG.COM 


Antenna is injection molded 


The EXS model from Centurion is an in- 
jection molded quarterwave helical “slim mini” 
antenna. The antenna features a textured fin- 
ish with a strain-relief base. This product is 
available in various standard connectors. 


WWW.CENTURION.COM 


1] 


The MBT 250 SDTP 
multifunction rework 
station from PACE fea- 
tures Sensatemp heat 
delivery technology that | 
ensures accurate tem- 
the need for calibration 
when hand pieces or | " | 
heaters are changed out. 
This system is useful for rework and repair appli- 
cations as it provides a platform for soldering, 
desoldering and SMD removals. 


Station eliminates need to calibrate 
peratures and eliminates 
WWW.PACEWORLDWIDE.COM 


Software uses speed of Internet 


GenCore International’s 100% Windows-based 
customer billing and management software, Genesis 
Trio, is designed for Motorola’s Harmony and IDEN 
digital infrastructures. The software bills clients and 
creates system management reports. This product uses 
the convenience and speed of the Internet to provide 
Web-based support, live software updates and dealer 
access to view client information and to fill out order 
forms online. Each report and graph is selectable and 
available on demand. Users can create their own ad 
hoc reports by using a query to specify their param- 
eters and date ranges. Airtime information is accu- 
mulated and available for reporting on a near real- 
time basis. The user will never have to go back and 
do a time-consuming crunch or process records to have | 


access to the system information. 
WWW.GENESISWORLD.COM 


Controller responds to commands | 


The TNT-60 dispatch controller from Trident 
Micro Systems offers single period airtime logging 
with a hit counter and a user-programmable Morse 
code identifier. This controller can generate the syne 
signal or be a slave unit on any system with an LTR | 
or RNDL data bus. The unit will also respond to 
validation commands from your existing ID 
validator or another controller in the TNT series. 


WWW.TRIDENTMS.COM 
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RWC. 


RELM Wireless Corp. 


The S-Series Repeater 


Available Frequency Ranges 
66-80* MHz 
70-88" MHz 
135-160 MHz 
148-174 MHz 
195-225* MHz 
320-350" MHz 
345-375" MHz 
400-435 MHz 
450-485 MHz 
485-520 MHz 
806-870 MHz 


Standard Features 

25/12.5 KHz Channel Spacing 
225 Channels (Binary) 
CTCSS/DCS 

Thermal Controlled Fan 

50 Watts RF Output 

(below 800 MHz) 

35 Watts RF Output 

(above 800 MHz) 

Conforms to TIA/EIA 603 

-30 to +60 C Operating Temp 


Built in Remote Diagnostics 
Voltage, Temp, VSWR, TX Power, 
RSSI, VCO Volts 


Optional Features: 

Digital Operation 
Cross-banding 

Expanded RF Power Output 
Simplex Change over relay 
(Base/Simplex Operation) 


*For export and Federal Government only 


ARASS ASR 
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LMDS antennas offer rigidity 


The LMDS CPE 
antenna from An- 
drew is for broad- 
band applications 
in the 27.5GHz- 
31,5GHz frequency 
band. These light- 
weight antennas 
provide a gain of 36.6dBi at 
28.5GHz. The antennas are preci- 


System offers high-bandwidth networking 


AeroComm’s Redlink infrared 
communications system offers or- 


ganizations quick deployment of 


high-bandwidth fixed wireless net- 
work links as a low-cost wireless 
alternative to fiber optic and cop- 
per local loops. This product line 
provides high-bandwidth network- 


Tower site unit monitors 32 alarm points 


The DM-32 tower site monitor- 
ing unit from Hark Tower Sys- 
tems offers contact closure inputs 
for monitoring as many as 32 alarm 
points at a tower site. Each input 
and site name can be labeled with 


sion-molded from white ASA plas- 
tic for toughness and rigidity. The 
material resists weathering, aging 
and yellowing or graying. The opti- 
cal surface is coated with a high con- 
ductivity, silver alloy for reflectance 
and long life. Antennas can be cus- 
tom configured to interface with 
customer-specified equipment. 
WWW.ANDREW.COM 


ing for wireless network backhaul, 
last-mile connectivity, high-speed 
LAN-to-LAN links and building-to- 
building communications to vari- 
ous businesses. These systems of- 
fer the ability to deploy inter-build- 
ing ATM and fast Ethernet/FDDI. 
WWW.AEROCOMMINC COM 


an alphanumeric message to iden- 
tify which alarm is reported. Both 
ac power voltage and cabinet tem- 
perature are available as addi- 
tional alarm options. 
WWW.HARKSYSTEMS.COM 


GA & \S Solution Providers for an 
CORPORATION 


Systems provide a stable, 
low-resistance earth ground 
in all soil types and 
conditions including : 
rock and dry, sandy soil. ~ 


Energized World. 


110 Catalyst Drive 

Canton, NC 28716 USA 
Phone: 828.646.9290 

Fax: 828.646.9527 

Toll Free: 800.203.2658 
www.allteccorp.com 

E-mail: alltec@allteccorp.com 
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Portable radio 
offers 128 


channels 


At 9.5 ounces, the 
Motorola EX600 
expert series por- 
table radio features 
128 channels, six 
programmable but- 
tons and telephone 

interconnect capabil- 
ity. It offers user- 
friendly icons on a large 14-char- 
acter alphanumeric display, plus a 
full range of signaling capabilities 
that allow a user to send and receive 
information in a variety of ways. 
WWW.MOTOROLA.COM 


Telemetry transceivers 


offer low bit-error rate 


The DTX Plus 
series of RF te- 
lemetry trans- 
ceivers from 
Ritron feature a 
compact design 
that make them suitable as a ret- 
rofit to Rnet and JSLM installa- 
tions. Direct modulation with low 
distortion and low group delay re- 
sult in a low bit-error rate for an 
enhanced system. Approved by the 
FCC for narrow and wideband 
specifications, the small trans- 
ceiver is available in 6W VHF 
(1836MHz-174MHz) and 3W/6W/ 
10W (400MHz—470MHz) versions. 

WWWRITRON.COM 


Radio extends LANs 


ADTRAN’s Tracer 2631 is a li- 
cense-free digital microwave radio 
that provides wireless IP routing 
and digital voice transmission. This 
radio uses spread-spectrum tech- 
nology, allowing carrier and enter- 
prise customers to extend LANs to 
previously unreachable locations. 
This product allows coverage op- 
tions for the 2.4GHz or 5.8GHz fre- 
quency bands. 

WWW.ADTRAN.COM 


WWW.MRTMAG,COM 


Changing Channels 


Former Communications maga- | 
zine editor George Dennis exits 
Telecordia Technologies, Morristown, 
NJ, as founder and manager of its 
competitive intelligence unit and 
opens an office in Denver as regional 
vice president for Huntsville, AL- 
based Phoenix Consulting Group to 
market the company’s intelligence 
and training services. 


Looking for a feature rich repeater? 


Michael Uxa, regional sales man- 
ager for the professional and cellu- 
lar product lines, advances to na- 
tional sales manager for the Con- 
sumer Products Group for Antenna 
Specialists, Cleveland. 


It's time to stop looking. 
Mike Bayly departs Securicor Wireless, Kansas 
City, MO, as director of linear modulation market de- 
velopment to found Bayly Presentations, Overland 
Park, KS. www.baylypresentations.com. 


Susan Ness, former commissioner at the FCC, : 
joins the board of directors of LCC International, : 
Maclean, VA. ; 

1 
Appointments at Strand Marketing, Burlington, MA: ; 

Allison O’Connor joins the company as sales repre- : 
sentative for Identity Domain after leaving VerticalNet : 
where she was industry manager for the RF Globalnet > sect 
and Wireless Design Online communities. Kyle The S-Series 


McNamara takes on new responsibilities as vice presi- 


dent of operations after leaving his position as vice presi- from 
dent of business development and technology. RW C 
Promotions at ComSpace, Coppell, TX: ; 

Randall West moves up to senior vice president of RELM Wireless Corp. 
engineering. David Kornley leaves Motorola’s Base 7100 Technology Drive 
Transceiver System Center of Excellence to join the West Melbourne, FL 32904 
company as vice president of engineering. 1-800-821-2900 


Call for details. 


Diane Cornell, formerly associate bureau chief of 
the Wireless Telecommunications Bureau of the FCC, 
is appointed vice president for regulatory policy for 
CTIA, Washington. 


Richard J. Brockway advances to vice president 
of public safety products at Thales Communications, 
Rockville, MD. | 


James Hadzoglou of Antenna Specialists, Cleve- 
land, is awarded U.S. Patent No. 6,215,451 B1 as of 
April 10, 2001, for technology used in dual-band “On- | 


Glass” antennas at cellular and PCS frequencies. Liniden PRC 


: Private Radio Communications 
Bill Ward of Henry County, IN, Sheriff’s Depart- 


ment receives the “Radio Hero Award” in recognition 
of his having used his Citizens Band radio in the cap- 


ture of two suspected murderers. 
CIRCLE (59) ON FAST FACT CARD 


Pack Your Suitcase 


August 

5-9: Association of Public-Safety 
Communications Officials—Interna- 
tional (APCO) National Confer- 
ence, Salt Palace Convention Center, 
Salt Lake City. Contact: 904-322-2500 
or www.apco-intl.org. 


September 

11-13: PCIA GlobalXChange, spon- 
sored by the Personal Communications 
Industry Association, Los Angeles 
Convention Center, Los Angeles. 
Contact: 703-739-0300 or www.pcia. 
expoventure.com. 

10-13: CTIA Wireless I.T. & Internet 
2001, San Diego Convention Center, San 
Diego. www. wirelessIT.com. 

12-13: C.O.P.S. West, produced by the 
California Peace Officers’ Association, 
Ontario Convention Center, Ontario, 
Canada. www.copswest.com. 

19-22: Private Wireless Spectrum 
Management Conference & Expo, 
sponsored by Industrial Telecommuni- 
cations Association, the Council of 
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Comverge Technologies ............ 58 
Critical Radio Systems 
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Independent Communications Suppli- 
ers and the USMSS, Grand Hyatt 
Hotel, Washington. Contact: Ray 
Wisniewski at 703-528-5115 or email: 
ray@ita-relay.com. 


November 

6-8: Canadian Wireless, sponsored 
by the Canadian Wireless Telecommu- 
nications Association, Metro Toron- 
to Convention Center, Toronto. 
Contact: 613-233-4888, ext. 102, or 
www.cwta.ca. 

6-11: Communications Marketing 


Conference, DoubleTree Hotel 
Tucson-Reid Park, Tucson, AZ. 
www.commktga.com. 


12-15: AMTEX 2001, sponsored by 
the American Mobile Telecommunica- 
tions Association, Wyndham Miami 
Biscayne Bay, Miami. Contact: 202- 
331-7773. www.amtausa.org. 

12-15: IWTA 2001 Expo, sponsored 
by the International Wireless 
Telecommunications Association, 
Wyndham Miami Biscayne Bay, 


GenCore International.............. 67 
Granger Telecom .............0000+ 58 
Hark Tower Systems ...............+ 68 
Harley-Davidson .........ccseceeeee 58 
PRB P IS caso es sacctzss pai eictecaseesisnied 58, 59 
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Intergraph Public Safety ......... 59 
Intermountain Health Care ....56 


Klein Electronics ..................0++ 66 
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Miami. www.iwta.org. 

16: Radio Club of America Annual 
Awards Banquet and Technical 
Symposium, New York, www.radio- 
club-of-america.org. 


2002 


February 

19-22: NATE, sponsored by the Na- 
tional Association of Tower Erectors, Or- 
lando, FL. Contact: 888-882-5865 or 
www.natehome.com. 


March 

7-10: Entelee 2002, George R. 
Brown Convention Center, Houston. 
www.entelec.org. 


April 

24-26: International Wireless Com- 
munications Expo, co-sponsored by 
Mobile Radio Technology, Las Vegas 
Convention Center, Las Vegas. 
www.iwceconexpo.com. 


PanaVise Products ..............000- 64 
Phoenix Consulting Group ......69 
Pyramid Communications ....... 62 
Radio Communications 
ASHOCIALES sas ssisscnenczciainnes 53 
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Thales Communications .......... 69 
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VerticalNet 
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MCCON 


Mobile Communications Consulting 
5.R. McConoughey, P.E. 


Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 926-2837 


GE PORTABLE SERVICE 
* FAST TURN 
* WARRANTY 
* $48.00 hr/2 hr. MAX 
« PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


270-683-0936 = e 


$6 OMNICOM, Inc. 
COMMUNICATIONS ENGINEERING 
GENE A. BUZZI 


PRESIDENT 


830 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORMDA 32303 

PHONE: (850) 224-4451 © FAX: (880) 224-3059 
Email: omnicom @ amnicoat us.com 


Employment 


WIRELESS STAFFING SPECIALISTS 
ALL LEVELS OF POSITIONS FILLED GLOBALLY 


@ Technicians e Engineers « Managers e Sales 
Send resume to address below 
Check web page for immediate openings 
WWW.PERSONNEL1.COM 


PERSONNEL RESOURCES, INC 


P.O, Box 14570, Cincinnati, OH 45250 
E-Mail PersonneiR@aol.com 


& 
since 1989 
# 859-491-5410 FAX 859-491-4340 


Radio Technician 
City of Plano, Texas 

he City of Plano, Texas, Department of 

Public Safety Communications seeks 
an experienced Technician. Responsibilities 
will include programming Motorola two-way 
radios, database administration, support of 
the trunked simulcast radio system and the 
community warning system. Qualifications 
include a high school diploma or GED, as 
well as two years of electronic training or 
military experience, preferably in the radio 
communication industry. Experience with 
Motorola Trunking is a plus. Salary Range: 
$35,900 - $52,060, plus a vehicle. Submit 
a City of Plano application and/or resume 
to City of Plano, HR, P.O. Box 860358, 
Plano, Texas 75086, Master #2K1-087. For 
more information call (972) 941-7940. 


August 2001 
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Wanted ......sccccssorsessocseseerssenseee FD 


PORTABLE 


PORTA‘TECH | TECHNICAL 


SERVICE,INC 
493 Crowell Lane * Lynchburg, VA 24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
* Current Product Lines 
* Voice Guard Certified 


QUALITY SERVICE 

=< " . 

S + Public Service Trunking 
ERICSSON % + Surface Mount Technology 


(804) 239-3049 


FACTORY TRAINED 


TECHNICIANS FOR 


FREDERICK G. GRIFFIN, P.C. 


$. 2938 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E%1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


TECHNICIAN WANTED! 
Orbacom, the name to trust for Quality 
Communication Consoles, is secking 
Customer Support Technicians 
to join our team: 

¢ Min 5 yrs. hands-on exp in electronics field 
© Exp w/ 2-way radio consoles and PC's a plus 
© Excellent trouble shooting skills 
© In-house position w/ occasional travel required 
We provide liberal benefits including 401K. 
. 


”, 
aa) 


b4] Systems, Inc. 


HR diorbacom.com 

Tel: (856) 829-4455 Fax: (856) 829-6980 
Located in S. Jersey, 15 min. from Philadelphia 
www.orbacom.com 


Wopust Tears 
Kueiamaunet Comerasre Inve. 


Systems Technicians 
WTEC, the primary Motorola service 
organization in Central Florida has 
immediate openings for experienced 
systems technicians to maintain large 
Motorola communications systems. 
Service centers in Orlando, Sarasota, 
Tampa and Lakeland. Detailed job 
descriptions are available on request. 
Competitive compensation and benefits. 
Send resumes to: WTEC 
500 N. Maitland Ave. Ste.#110 
Maitland, FL 32751 
Fax 407-647-0018 + www.wtecmss.com 


Classifieds 


Dawn Cheden 


Classified 
Advertising Manager 


800-347-9375 
MIIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTT, PE. 
Chairman 


1425 Greenway Drive, Suite 350 
Irving, Texas 75038 


972/580-1911 + Fax: 972/580-0641 


SCHWANINGER & ASSOCIATES 
Attorneys at Law 


Robert H. Schwaninger, Jr. 


Quantity 
* Site simulcast system 4 
* Motorola MSF 5000 Repeaters 28 
* Smartnet Spectra C7 Mobile 
* Spectra C7 Control Stations 
* MTS 2000 Portable Radios 


* Centracom Series II Phis consoles 
complete with CEB 

* Harris 6 Ghz Digital Microwave 
system 5 sites 


For further information or inspection, 
please contact: 
Dave Collins at 517-788-2967 or e-mail 
dicollins@cmseneray.com 


CONSUMERS ENERGY 
115 WEST TRAIL STREET 
JACKSON, MI 49201 


@) 


Advertise in 
MRT CLASSIFIEDS, 
or get eaten by the 

competition! 
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Classifieds - Equip for Sale 


For Sale 
800 MHz LTR Trunking System Equipment 
Johnson VX, 8000 repeaters 
Combiners, duplexers, receive multicouplers, 
antennas 


Johnson, Kenwood, Motorola, Uniden 
mobiles, handhelds, and control stations. 


Call for list 
Rayfield Communications, Inc. 
1-800-743-9711 


Mid State Electronics Inc. 
1-800-968-7820 © midstate@btitelecom.net 
MAJOR CREDIT CARDS ACCEPTED 


1) ZETRON 640 DAPEX ------—-~— 
(3) SCT-1500 UHF 10W KMITT a--+° 
(3) VOCOM 350 WATT UHF 40 WATT DRIVE - 
(2)ZETRON 38-REPEATER TONE PANEL 
(1) ZETRON ¢8-REPEATER MANAGER 
{1)ZETRON 49-TRUNKING RPT MGR -— 
(1) ASTRON RM-50A P/S W-NO METER 
(LYASTRON RM-60M P/S W-METER -----------««- $22 
(1JEMR DUPLEXER MODEL 65534/EH UHF--- $350 
(1) VOCOM 900 mhz VCO 35 2W IN 35 OUT --- $1000 
(7O)ROLLS \ 300’ 7/8 COAX COMPLETE 

W/END FITTINGS ---—-——-- $650ea 
(15)MAXON TP-4801 800 mhz |! LTR ¢ complete - $125ea 
(5) MAXON TP-4800 800 mhz LTR complete -- $150ea 
(LO)MOTOROLA 800 mhz LTR LIKE NEW 
(5)UNIDEN 800 mhz LTR DUPLEX PHONES--$175ea 


: SEE PR8S-7MA 
F fipiex. commeanarnntie 
7331 NW S4th Street - Miami FL 33166 - USA « Ph (205) 884-8991 « Fax (305) 884-4041 
E-mail: fiplex@bellsouth.net * Web site: www.fiplex.com 


CIRCLE (100) ON FAST FACT CARD 


BUY & SELL: 
LTR-800MHz & SOOMHZ EF Johnson + Kenwood « Uniden 
MOTOROLA 


UHF ¢ VHF * 800MHz * 900MHz 
« Mobiles * Portables * Repeaters * Amplifiers = Paging Transmitters 


1-800-786-219 
ERLING 203 N. Chestnut Street * McKinney, TX 75069 
SSOCIATES INC. Fax: 972-562-7957 
Saporwrce sett Mike Malone 
www.usedtwoway.com 


Apco booth #121 


Got coverage? 


radios & d repeating Gi 
spehabter CO Sh Mnynicatio 1 
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1-power mobile . 


Sey 


jiles from a yehicle maintain 


Seema 


St A200 
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WWW.MRTMAG.COM 


Classifieds - Equipment for Sale 


MOTOROLA RADIOS FOR LESS 
HIGH QUALITY * EXCELLENT VALUE 


WETEC 


Authorized Motorola Distributor 


Specializing in Local, State & Federal Agencies 
WE SELL MORE FOR LESS THAN ANYBODY 1-888-GO-WETEC 
Visit our Website www.wetec.com 


Marconi 2955R......... 

Marconi 2955A.......... 

Gi. it Marconi 2955B.......... 

iad SAGE 9BOA...nrrreenee 
gepo” 


We accept: QB Hen 


Communication Test Equipment 


Motorola R2012D...$10,000 
Motorola R2021D...$10,000 


CIRCLE (106) ON FAST FACT CARD 


edz Salsas) oremeetyy errs $6,500 
IFR 500A... sees $4,500 
$3,500 IFR 2945A ............. $14,000 
$3,500 IFR Com 1208 ....... $13,995 
$4,250 IFR 2945 .......eccseseees $9,000 
$3,000 HP 8920A........60 $8,995 


EML will buy your used test equipment. 
(888) 846-4614 © www.emi/1.com 


CIRCLE (105) ON FAST FACT CARD 


CMC ENTERPRISES 2-WAY, MICROWAVE & TELECOM EQPT. 
Towers. 2-Way. Microwave & Teecom Equemert 

Quanity ougyrent 1s Pree 

10 Motorola Sprena Uni 100 VGC ef Acc S 

15 Metonota Syter X 9000 URE 110W WGC 

20 Metoroka Macalrac VHF 1 WOWY 150 MH? SKS ao 

65 Molotola Smartnet Certrotters & Fstia Canes CALL * 


15 GE Ranga UNE 110 
Ot Role SS¥ Tower 130 (Berges sections #10) 
O1 Rohr SSV Tower 140 (Brttaey sexta #108) 
OY Rohn SS¥ Tower 160 (Betnces sectige #12H| 


et 3 
OS Harts Farman PM 2-6 4-12 21.2.9 GHZ 81 * (pee terminal) 
100%) Awirie Hetix Kangers Ground Stiaps, 
7/16 DIM To Mai 4 Adaptors, Hoisting Grips for 7/9 and 1-58" Helix **CALL* 
O! theo Grampenletelira & Gaz Het Stand oy Digital Radio 
1053 45MB) 
3 Motorola Mantrac £00 


20 GL G-Mare MDS (TL 890) 

? Contracam CEB 920 Bis 
10 Mollotola Minar 80 MHz Cony. it 7S) PA w/Duplexer 
06 Rackwoll-Collens MIAG-2 HOT stilby 6 Gia (Peneemunal) 
50 Maloiola Starplex Channe! Moderny MUNG287 


CALL 
$1200.00 as 
$3090 00 ea 
$150 00 ea 


80 Granger OIL *300 
100i Assurled Tellabs telecon signaling modules 
76 GE Linkurt 464 channel madenys 

30 DIL+7300 Srelves tadd-on $125) stunt ip 


ONew ListingO 
Call Charles at 336-769-2885 
For More Equipment Please Visit our Web Site at 
www.cmcent.com 


PCALLe® 
$100 00 ea 
$150 00 ea 
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August 2001 


FOR SALE H-P-8920-A 


RADIO SERVICE MONITORS 
QUANTITY (17) FOR SALE 


WITH OPTIONS 


(5) H-P-8920-A OPTIONS 2/9/4/5/19/14/50 
(6) H-P-8920-A OPTIONS 2/3/4/5 
(6) H-P-8920-A OPTIONS 1/2/3/4/5/10 


. $8900 
... $8500 
$8900 


500KHz to 1GHz Frequency Range 

Spectrum Analyzer w/Tracking Generator 
Duplex Generator/DigitaVAnalog Signaling 
LTR/EDACKS/MPT-1327 Trunking Test 

High Stability OCXO 

8 Month Warranty & 10-day Right of Refusal 
Tested and Calibrated 


USED TEST EQUIPMENT WANTED, 
FAX YOUR LIST TO +1 925-229-2035 


RAF IMAGING & COMMUNICATIONS 
1-800-251-8911 * FAX: +1 925-229-2035 


: best. ~ e 
E-MAIL: rfimage@best.com 


CIRCLE (103) ON FAST FACT CARD 


(1-888-469-3832) 


| 


TWO WAY RADIOS & ACCESSORIES 
BASE ANTENNAS 
MOBILE ANTENNAS 
PORTABLE & GPS ANTENNAS 
COAX CABLE & CONNECTORS 
RECHARGABLE BATTERIES 
RF AMPLIFIERS 
REPEATER & INTERFACES 
ENCODERS & DECODERS 
LIGHTNING PROTECTORS 
DUPLEXERS 
TOWER SECTIONS 
POWER SUPPLIES 
PROG RMLME RS 
SOUR MOCULES 


OC DC CoeTEreRS 


sissaseleeas 
Immediate 
Delivery, 
Warranty 
& Service 


915) SS3.5119 FAX S42-4701 
EL PASO TX TEQOTUSA 
OH OFCOM Met eECOMEwh< net 
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Wanted 


STATUS HEADS 510-895-9500 
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Classifieds - Equipment for Sale 


YOU CAN 


STILL BUY 
FROM US. 


MOTOROLA™ PAGERS 


ON SALE now: 


x frit t OELay 


Vite 


"ON WHEN IGNITION IS OFF" 


* Battery Protection Device 

* Low Voltage shuts down load 

+ Allows retrieval of incoming data for 
MDT, GPS, AVL 

+30 AMP 12 Volt DC 

* Low voltage genner (0) - Over 
voltage protection (1 

* One year warranty. 


WIG-WAG 


HEADLIGHT FLASHER 
100% SOLID STATE 


* Power: 12 volts, negative ground system 
* Flash rate: Nominal 1.9 per second on 
wigwag pattern 

* Lamp Wattage Capacity: 180 watts 

* Current Output: 15 Amps 

* Size: L 4" x W 2" 1/8 x H 1/2" ~ 
3 1/2 oz. 


AC/DC INDUSTRIES 
P, O. BOX 710548, HOUSTON, TEXAS 77211 
Tel: (281) 933-0909 « Fax: (281) 933-1001 
Toll Free; 800-888-0909 


Web-Site: www.acdcind.com 
E-mail: sales@acdcind.com 


Weight 
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Now is a great time to buy 
ready to move. They come 


M\ MOTOROLA 
wisitoa > 


MINITOR III™ 


these Motorola™ pagers, in stock and 
loaded with the critical features you 


need and the reliability you've come to expect. 


CIRCLE (107) ON FAST FACT CARD 


BUYING ERICSSON - GE EQUIPMENT 
Olympian CD100 diesel gen set 1OOKW 120/240 
1 phase 99 hr since new. transfer switch, 

outdoor cabinet with intemal 265 gal tank 

most all factory options 

PCS UHF 2CH Radio only 

PCS 6 Unit std. multi-charger 

Monogram otto speaker mic 

Monogram Port 1200 mah batt 

LPE/KPC 1700 mah battery 

Monogram port. 36-42 new 

EDAC Ranger mobile, new boxed 

$990 128 ch head w/warranty 

$950 128 ch head w/warranty 

5550 Scan control head mint .......... 

Phoenix-SX 16CH VHF w/acc, .........- 
MLSHO40/041 VHF MLS w/acc 

mdx vhf w/accessories 

MVS VHF & UHF wiacc ne 
KPC300 Ericsson VHF & UHF Port 

KPC spk/mic w/coiled cord mint 

Rangr 150-174 110w less acc 

Rangr 30-42 / 35-SO 100w less acc - 

Rangr 440-470 100w less acc sehiss 

Delta-S 450-470 less acc. 100W ..... 

Delta-SX 150-174 less ace, 100W..... : 
Mastril 150-174 / 29-36 NOW ane 125 


* TRADE « 


| 
pe 
WW 
” 
° 


* BUY 


NEW LONDON TECHNOLOGY 


752 Alum Springs Road * Forest, VA 24551 


Tel: 804-525-0068 + Fax: 804-525-0078 
www.newlondontech.com 


* BOARDS * STRIPS 


Specials of the month $ 
GE £3 Fi 36-50 range 40W wiaccessories 
GE MASTER || Base 
GE ORION mobiles 42- 50 range GO wat with accossories 

GE EXECT || 40W table top base high band or tow band 

GE MDS mobiles high band with access, Model TLH2? 

GE MLS mobiles high band, with mic & brackot 

GE MLS UHF mobiles with imc. and bracket 

GE S550 Scan contro! head 

GE PHOENIX Mobile bexge 

GE PCS Portable 470-490 tange wibaitery & antenna 
MOTOROLA Marek 39-50 ran GOW wreccessones 

REGENCY Mobile model 8TH201 high band 

MOTOROLA Micor 150-170 range. TOOW range less accessones 


Catalog Available...lf you can't find it, try us! 
*$033H « SLNSIN3T3 « 


* ACCESSORIES 
Ci — PEKAAR GOMMUNICATION I INC. 
back, formerty Electron 


2ards, OC control. RX control, Remote audio, TX control. PSLM, STE, alarm tone , 


SSINOSS3A99NV + 


SCHAEFER 
RADIO CO. 
130 West 
Fayette St.. & 
P.O. Box 395 
Denver, IA 
50622 
PHONE: 
(319) 
984-6115 
FAX: 
(319) 
984-6220 


WE ea. PURC 5000 Bases, 900 Miz, CASJLO1101A 
BUY MICDA PURC Bases, 900 MHz C75J781101A 
MICOR Aptrs 800 MHz, C55ACBS103AT 
AND SELL TXFX 5 Channel Combiner 
USED GTX, 800 MHz. LIR MT1UGDECUIAN 
AADIUS P200, 490 MHz. HE4AFU?1208N 
MOTOROLA, MARATRAC, 460 MHz, T74XTAZTA7BK 
GE AND MICOR Comm Rpt, 460 MHz, CEIRERS106AY 
MICOR Bases, 460 MHz. CO4ACHI105 
ERICSSON SYNTOR X 9000, 460MHz, T74KE17J04AK 
FM SYNTOR X 9000. 460 MHz, T34KEJTJOMAK 
TVVO-WAY @ SYNTOR X 9000. Accessory Groups 
4 MAXTRAC 460 MH MUATJASAK 
RADIOS RADIUS M120, 450 MHz, M44GMC20A3AA 
RADIUS M100, 460 MHz, D34LRA73ASBK 
MAXTRAC, 460 MHz, D34MJAT3ASCK 
RADIUS SM 120, 460 MHz, M340GC20G2AA 
HT 1000, 460 MHz, HOTRDCOAAIAN 
MT1000, 460 MHz, H44GCU71000N 
GP300, 460 MHz. P94YPC20C2AA 
GP350, 460 MHz, PS4NGC202C2 
SYNTOR X 9000. 155 MHz. T?3KEJ/JO4AK 
MARATRAC, 1SSMtiz TATDAIAK 
MAXTRAC, 155 MHz. OS3MJAT7AICK 
MAXTRAC 152 Mblz, O233MJA77AICK 
MT!000, 195 Miz, #43GCU7100CN 
MARATRAG, 48 MHz, TB1XTA7DAIAK 
MITREK, 48 Mite, 781.3440 
RADIUS M208, 48 MHz, DSILAASTI4BK 
MICOR Base, 37 MHz, C71RTB1406 
MARATRAC, 37 Miz, T81XTA7TASBK 
MITREK, 35 MHz, TE1JJA4S000K 
10Gea. MOTOROLA SYSTEMS 90 Sirens 
WANTED: GP300 Portables, VHF/UNF 
SPECTRA Mobiles and UHF SYNTOR Mobiles 


* ELEMENTS * REEDS + 


Ang « 


of Gregory ics Corp. 


13s- 


Call (973) 772-0704 or fax (973) 340-1902 
SdlHLS «+ SaHvOd « 


*30VuUL« 
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SACRAMENTO COMMUNICATIONS CO. LLC 
Phone: 209-755-4949 © Fax: 209-755-4939 © TOLL FREE: 1-800-811-4241 


GTX 800 Mhz Privacy Plus Mobile M11UGD6CB1AN wlace 0. cece as Nad cae Esta late avansienae ie Rpnatonas wt Rieh ay . $200.00 
GTX 800 Mhz LTR Portable H11UCD6CU1AN wiacc ......... Secaficnedbeonse se sab ER ecaths sppankigieeniddepens . $225.00 
Maxtrac 800 Mhz Privacy Plus 035, D45 - B1, B2, B4, B5, B6. 87. ay - ‘inoue nena asia haa Aes egal abien coeaesaal "$100/$175 
Maxtrac LS 800 Mhz LTR (converted) 035, D45 - B6, 87 ........ onnnyers sips ayaa seciabecda . $175.00 
Maxtrac UHF 2f/6f 40w D44MJA73A5AK/D44MJA77A3AKwiace (Gea . —— — ‘ $250.00 
Maxtrac UHF 6f 40w D44MJA77A3AK wiace _... eee Sitar be eehea ae . $250.00 
. Radius M100 UHF 2f 25w O34LRA73AS5CK wiace sa ee ae . ; ;. < oie $250.00 
Radius M130 UHF 2f 40w M44XQC20A3AA wiace syle sists . bebe -- Maadidigs as caeeasshiosi SEU 
GM300 UHF 8f 40w M44MC20D3AA WiACS occ ccs sseee rene aids fahpen aeweP ies 53 ‘tndeskissirorsns S2OU,00 
. MTX 800 single system H25JGB5170DN wiacc ,, ies Cae .$100,00 
P50 Port. H41GNU1120 42-50 Mhz 6w ‘. in $150.00 
MTX 900 Privacy Plus 896-941 Mhz H25HFA51B3 w/acc . ae ‘ bhenapowiden eaeiaet saan . $200.00 
. $M120 Mobiles 450-470 16f 40w M44DGC20C2 : . ta atlaa si pe noalasia cab akaavees binant aseuenceeabamnesestiibei Weslahinc Bed Ot 
. SM50 Mobiles 450-470 2f 40w 25khz M44DGC20A2 r z v0 . = LeStesk : esseeses. $250.00 
MTS2000 900 Mhz 3w HO11WCH4PW1 __.... a a A — vines : $500.00 
Maratrac 42-50 Mhz 16f 110w T81XTA7DA2BK wiacc coe ode : are . $400.00 
Maratrac 450-470 Mhz 110w 16f T74XTA7DA3AK wiacc EPI: secsalas Sateen ; .. $350.00 
Maratrac VHF 16f 110w T73XTA7DA2BK wiacc J sacs Annales wa EES bbe simanein din eoveeermereesees 9450.00 
Spectra VHF 50w T43KMA7JAQAK wiacc . Say isto bavicssseebiuisenrienys cciea Feazaskowmaess Gaara eve resenserevess SOO0.00 
. Spectra 900 Mhz D37KGASJBSFK .. sabes Spies Sabie sbvokendceabsntidenciia iilene : Lass suibebeis riatceskioviss $185.00 
. Spectra 900 Mhz 128f 30w D37KMA7JASDK .. one ssnapobea loypnss busnpvevesis wreyiie = ere eevee $350,00 
. Mitrek UHF T34JJA3000DK wiace LS ee ais Di — SE trsvsvers 9229.00 
. STX 800 Mhz Type 1 H35STE5170ENSPO6 .. sind ain ccvesputisbcveteabéveraces ae ; i Uinsialalbisatabecrscrss Gaesesatne oO OO 
. STX 800 Mhz Type |. I & conv, H35WPA5170DN , G Aaceiees SONS = : anhiehsy eC batshainctachreeesdes PAOD 
Visar UHF 450-520 Mhz 16f 4w HOSRDD9SAA4/HOSSDDSAA4 Wace . . pear. sa ‘ papaneearesgah pl " Tiere $375.00 
Micor 800 Mhz 75w repeater (Solid State PA) CSSRCBS5103AT no cabinet seacipinczipolaecalon DuceAaiep teases daadosoSikes “is $1, 200.00 
. Micor 42-50 Mhz 100w repeater C71RCB .. eckial ppcdvuleniade Sinisciod suo dayenes Stctatctanetiise ye «one $1,500.00 
MSF 5000 800 trunked repeater 150w C85CXB51036T . ences Leer ioimhsienees Seaton 
Site Controllers models are T45052, T5255A, T5272A 
Kenwood TK-941 900 Mhz mobile 
Kenwood TK-980 800 Mhz 15w LTR mobiles wiace 
Kenwood TK-940 800 Mhz 15w LTR mobiles wiacc . 
Kenwood TK-860H 450-476 Mhz 32f 35w wiacc 
Kenwood TK-762 136-156 Mhz 25w 32f wiace ......... , 
Kenwood TK-370 450-470 Mhz 32 4w wisome acc .......4.5, 
Kenwood TK-840 450-488 Mhz LTR 32f 25w 12.5 Khz ... 
EF Johnson 8640 900 Mhz LTR mobile wio ace : 
EF Johnson 8655 900 Mhz LTR mobile wfacc ........ 
EF Johnson 8600 800 Mhz LTR mobile wiace ._._..... 
Standard RP70K 800 Mhz 15w Desktop repeater 
Standard HX-581T 800 Mhz 10 system LTR/conv port 
Standard HX-582T/HX-580 800 Mhz 10 system LTRiconv port 
Uniden SPU21 460-470 Mhz if 2w port NOS 
Uniden 800 Mhz ESAS & LTR trunked 128f 2w 3=SPSB01TSXE, 5=SPS802TSXE . 
leom 440-470 Mhz 32f 4w scan, alpha display IC-F4—4 : 
Astron RM50 Rack Mount 50A power supply ae ee ree serra i 
Milcom P9-05K1-C3/P18-05K1C1, 90w & 150w, 800 Mhz power amps . ectlbabsas ya edict ices ‘ ” $450- $550 
Cellwave 800 Mhz 4ch transmit combiner .. Seat sts iesupiseayaas — ae rc Some tere, $460.00 
Telewave Sch 800 Mhz TX combiner M101-860- STRM veins iia pees =o = ox eee ee Pet TREE 
Sinclair R-103GC 30-50 Mhz notch/reject dupiexer red SE ceca spepcncnns sinnaa dupes siereecassrassarere 91,200.00 
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HT1000 VHE/UHE 16ch 


« Very attractive discount for resellers only 

¢ Radios include Standard Package 

¢ Avallahte Options: intrinsically Safe, High 
Capacity Batteries, Rapid Chargers 


We have also in-stock: Motorola 


¢ DSP-based voter comparator 
* 12 sites per comparator chassis 


All CCII 


Labels GM300, SP50, Remote Speaker * Cost-effective return paths 
Microphones For HT1000, HT750, We provide the tools: 
WHITE, ORANGE, GREEN AND RED and GP300 You satisfy your customer. 
i abating Sales: 800-410-3669 
$12.50 ea 817-568-8550 
CCIl PROGRAMING AVAILABLE 817-568-8023 


Emall: appliedmic@hotmall.com 


ORDERS SHIPPED IN 14 DAYS 
All radios are BRAND NEW and come 


N OR TH. EA S TER N with genuine Motorola accessories. 


Communications, Inc, Delivery: Within 8-10 business days in 
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Waterbury, CT (203) 575-9008 | | most cases. Advertise in MRT CLASSIFIEDS! 
| Ears 
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Radio Programming Cab Cables 


Model #....... ced The Motorola Radio it Programs.......... 


HT50 and the Radius P100 Models. 
HT600, MT800, MT 1000, P200, P500, MTX800, MTX810, MTX820, MTX900. (connection on top of radio) ... 
MARATRAC, (MAXTRAC - 50, 700, 300, 820, 840, M860) 
(RADIUS - M100, M206, M208, M214, M216, M400, sips 
MCS-2000........ 
STX, STX Gemini, SIX 821 trunked portables. 
SABER and System SABER. 
SPECTRA Low and Medium Power Units... 
.. SPECTRA 100 Watt and High Power Units. 
SYNTOR 9000 and 9000E Radio Line. ...... 
R100 Repeater. 
wee MCX1000. 00.0005 
.... Cloning Cable for the Motorola® HT600/MT1000. 
.. GP300, GP350, and P110 Models. . 
... MSF5000 Digital Unit with 3 Digit Display in Controller Tray. . We 
.. HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 (connection on side of radio) and JEDI Series. ......... 


FE ai LAAN cecie Nae  cgete Scelt Zoe NC TI cc SO cn estes $119" 


rie Cloning Cable for tha Motorola* JEDI Series. 
+ ASTRO SABER and SABER SI. 
. SP: 


"_.. HT750, HT1250. . 


Polaris Industries 
Tech Info: 404-872-0722 
www.polarisradio.com 
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FleetStat AVL 


Integrating Voice Dispatch, AVL, and Mobile 
Messaging in one Economical Unit 


Visit our Website 
at www. 
cookscom.com 


Real time GPS vehicle tracking 
* Complete dispatch and mapping software 


* Vehicle recording and playback features 


Increased systems revenues 


Fresno, CA ¢ 800-233-8818 


ANTENNA SPACE AVAILABLE 
200° Richmond, VA 
500° Norfolk/Portsmouth, VA 
200° Newport news, VA 
400’ Hampton, VA 


Areawide Communications Inc. 
757-595-7163 


CHECK THE FACTS THEN 
CALL THE BEST! 


Chicago Tower Leasing Corp 


Environmentally controlled 
’ equipment enclosures, back-up power, 
RF engineered sites. Secure 
Premiere sites in Metro Chicago Araa-choice of 
Federal State. Govt. & all Class A Systems 
STAN STANN 
105 MURPHY LAKE ROAD 
PARK RIDGE, IL 60068 


(847)823-7713 
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BUY WITH CONFIDENCE FROM POLARIS AND LEARN WHY WE 
HAVE BEEN SATISFYING CUSTOMERS FOR THE PAST 15 YEARS. 


Compatible Motorola*® 
Radio Programmers 


PA-I Programming Adaptor...$139.95 
* Compatible with “RIG” unit. 
* Rugged stool case. 
* Power LED. 
PA-I| Programming Adaptor...$159.95 
* Contains rechargeable NI-CAD Batteries: 
Perfect for field use and Portable, 
Laptop & Notebook Computers. 
* Status LEDs: Power On and Charge 
* Power Switch, 
= Power / Charger Included. 
* Runs for 8 continuous hours, 
from a full charge 


00 = 3571 


* Fabrication 

* Design 

¢ Engineering 
installation 
Service 


Maintenance 


Swager is your 
worldwide turnkey 
tower company. 


Phone 
1-800-968-5601 
or Fax 
1-800-882-3414 


ee a 


P.O. Box 656 
501 East Swager Drive 
Fremont, IN 46737 USA 
Phone 1-800-968-5601 219-495-2515 
Fax 1-800-882-3414+219-495-4205 
E-mail: sales@swager.com 
Internet: www.swager.com 
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Audio Accessories for 2-Way Radios! 


((@)) K112- K500- K400- K9725- K1 O000HFM- 
el] n "Comfortable" | "Top Seller" | "Bestin Class" | "EasytoUse" | "Affordable" 


(800) 959-2899 


Fax: (760) 796-6369 


E-mail: info@kleinelectronics.com 


Web: www.kleinelectronics.com Dual Muff Heavy Duty 
C T N i 2 Piece Dual Muff Headset | Headset w/ Noise} Remote Speaker Hands Free Mic 
a ow. lapel Mic for Safety Helmets ! Cancelling Mic Mic for IDEN Phones 
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*** SUMMER CLEARANCE SALE *** 


OVERSTOCKED! Must sell NOW ~ Make an Offer. 
See our website for 100s more items. _ * barnettelec.com * email bobb@flash.net 


Bug & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood z - 
order . 
Two-Way Radios and Systems Min $200 + shipping * VISA/MC, NO COD'S 
~BASE/REPEATERS- 100 DELTAS VHF 100W 16/32 CH W/ACC 
DELTA 50 SYNTOR X CONSOLET & BASE 800T 3 SPECTRA 110 W VHF NO ACC 
40 SMARTNET TRUNKED SYSTEM CONTROLLER T5076 & others 200 MASTR Ii E VHF 12CH 100W W/ACC 
COMMUNICATIONS 200 MICOR C55RCB5103 AT 800 MHZ REPEATERS 35,75 & 150 WATT | 3. SYNTOR X 9000 VHF 32 CH 100W WIACC 
1-800-880-2250 50 MICOR C73RTB1106E VHF 100W BASE REPT 50 SYNTOR X 9000 UHF 32CH W/ACC 
FAX: 972-278-5085 6 MSF 5000 UHF C74CLB 1140 REPT 35 SYNTOR X 40W UHF 32CH WI/ACC 
Garland. TX 30 GE 900 MHZ DIGITAL PAGING OR CONV REPT 60 WATT 20 MOTPAC-RT REPT, UHF 
WWW DELTA2000.COM 50 MICOR VHF-UHF, 30-50 MHZ BASE/REPT 100-375W 50 MAXTRAC 800T 15W 
[ee ee 25 GE MASTR Il BASE/REPT 30-50 MHZ, VHF, UHF 30 SYNTOR X 800 CONVENTIONAL 35W 
1 MSR 2000 VHF REPT 100W NEW 10 SPECTRA 900 B7 
40. CELWAVE SJD 880-5ST, W/SCH MULTICOUPLER 20 SYNTOR X 9000 CONVENTIOANL 35W 
~MOBILES- 400 CENTRACOM | & Ii CABINETS 
COMPLETE CHANNEL ELEMENTS 3 MARATRAC 42-50 MHZ 100W 99CH W/ACC 25 CENTRACOM Il SYSTEMS, CARDS & PARTS 
YOUR FREQUENCY 200 MICOR VHF 100W 12CH W/ACC 100 T-1600 TONE 4 CH REMOTES 


100 SYNTOR X VHF 100W 12CH W/ACC 100 T-1383 TONE 2 CH TEL REMOTES 


BARNETT ELECTRONICS INC 
330 HWY, 236 Lonoke, AR 72086 * Phone: 800-423-3858 
FAX: 501-676-2475 * Info: 501-676-5506 * Hrs 8-5 M-F CDT 
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LIFETIME GUARANTEE 
Most Elements $20.00 with Trade 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
§04-361-5525 (in LA) - 800-237-6519 

FAX 504-361-5526 


AVCOM PSA-65C - Great Value in a 
1.25 GHz Spectrum Analyzer 


ACOM ea es 
Fishing for New 
Customers? 
oS) 
* 1 MHz to 1.25 GHz in The Avcom PSA-65C is at home in 
one sweep the field or on the bench and is 
* -95 dBm sensitivity priced so you can equip all of your 
* 75 KHz minimum resolution technicians. Add on options include 
' BW, 10 KHz optional frequency extenders to 6.5 GHz, 
Advertise in * Built-in FM demodulator 62 MHz FM Video demod, and a PC 
; * Line or battery powered interface adapter for storing and 
MRT Classifieds! printing spectrum displays. 
Avcom Ramsey Technologies Inc. * 500 Southlake Blvd. = Richmond, VA 23236 
Call |-S00-347-9375 804-794-2500 + 804-794-8284 » www.avcomofva.com « sales@avcomramsey.com 
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Below Wholesale Prices 


Ameriz‘n ‘Ameri2“n 


Liquidation Specials 


DM1000 New MDT wistatus, AVL and Display 
FMD637 EDACS 30 wisystem model. Very Clean 
FMD863 EDACS 30 wiscan model. Very Clean 


Motorola Portable 450-470 wibat, ant & chgr SKBIS12S 1200 MAH HICAP cra $120 
Kenwood Mobile 800mhz LTR complete Clean BKBI91202 1700 MAH X+HICAP..............9945 

H9D85X Ericsson LPE 200 Scan wibat & ant ONOGR 
HODBSX Ericsson LPE 200 System what & ant BHBISIZ063 1200 MAH. cccscscnsecrrseerneee $107 
New GE Portable 148-174 16ch scan wiant, clip : paths sa tik ‘ie 
sein ee BKBIS12083 1700 MAH ener 8448 
CES SDI-50 Telephone interconnect rack mount posekhoe $200 MAH HI CAP .............$120 
DB-439-4 Floor unit 4ch Combiner YAAIZTEPL 4700 MAH KH CAP cscnee $145 

10 Channel ultra selective combiner rk mount 
TOPBIUO = PANTHER 1100 MAH «..,.........880 
TOPB2U0 PANTHER 1500 MAH ......).1..968 
A Purchase on-line: 1A705253P1 POS 1400 MAH cc cccceocnoea $98 
<V www .amerizonwholesale.com ~~ snaieeamnean “ 
| \ Purchase on-line: 


<V www.amerizonbatteries.com 
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SURPLUS EQUIPMENT FOR SALE AT 
EXCELLENT PRICES 


Our Inventory changes! Please send an 
e-mail to Joe at eastmetrocomm@aol.com 


Give us your Fax # and we will 
fax you our current list 


Computer Software 


3 
Si 
a. 
of 
i=] 
BS 
a” 


To Your RF Coverage We x 
and Site Management A Call’ DAWN RHODEN for all 
Problems... F Vga ss 
oS ae Ee He __f of your CLASSIFIED 
For either microwave links or area coverage, our b 


Terrain Analysis Package (TAP)™ software helps ' . 
you find system design solutions in-house. ; advertising needs 


See details and download demo from our web site! 


Sort WriGHT, LLC 

1010 So. Jouer St, Sure 204 ¥, 

Aurona, CO 80012-3150 USA 

Tex. (203) 344-5486 » Fax (303) 344-2811 ]- -347-9375 
wwwe.softwright.com 


emai sales@softwrightcom 
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PORTABLE/MOBILE TWO-WAY RADIO SERVICE 
* One Flat-Rate of $89.00 Includes; 
* Labor, Parts & Fed-Ex Return Shipping 
* We Service Most Major Brands 
PORTABLE RADIO SERVICE, LLC 
209 KERA Drive 
Mountain View, AR 72560 
Voice: 800-245-4310 
Fax: 870-269-5666 
www. portabicradioservice.com 


MOTOROLA 
RADIO RENTALS 


¢HT1000, GP3800, P200 

¢ intrinsically Safe 

¢ Full Line of Radio Accessories 
* Mobiles & Repeaters 

* 24-Hour Service 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm@aol.com 


MOTOROLA "4972.35. 
PORTABLE & MOBILE REPAIR 


* Quick Tum Around + Free Retum Shipping 
* Factory Trained & FCC Licensed Techs 


ag a 


11110 W Oakland Park Bid, Suite 275, Sunnse, FL 33351 


Ten years of great 
service to you! 


COMMUNICATIONS 


Call for a quote. 
We'll make your next 
project affordable. 


ae 
www.mosscom.com 
800-822-MOSS 


Rentals and Repair 
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AMPLIFIER SERVICE CENTER 
WE REPAIR: 
4 TRANSMITTER AMPLIFIERS 
~ TOWER TOP AMPLIFIERS 


TWO-WAY RADIO, PCS & CELLULAR AMPS 
MOTOROLA, GE, ERICSSON, MILCOM... 


78 Airpark Drive Advanced 
Lynchburg, YA 24502-3757 " 
Phone/Fax: (804) 237-8255 COMMUNICAT IONS 
Toll Froe: 1-800-488-7908 

www.odvcommunicationsinc.com 


Minitor II Pager 


Repair Just $37.50 
Price includes all 
Parts and Labor 

5 Day turn time 


90 Day Warranty 


Dealer Price 


800-822-2180 


Water/Physical Damage and 
housing parts not included 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy 
Suite 110/111 

Atlanta, GA 30340 


= 
; Phone: 770-451-3264 


www.nselectronics.com Fax: 770-458-8785 


—= 


Professional Consulting Service __ 


Engineering For The Wireless World 
Wireless Communications Systems and Facilities 

Build Manage 

Test... Operate 


Acquire 
Zone 


Define 
Design 


RCC Consultants, Inc. 


100 Woodbridge Center Drive. Suite 201 
Woodbridye. NJ 07095 
A 


Austell, GA. 30168 
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Electronics, Inc. 


SERVICE MONITOR 
Repair & Calibration 


Exclusive Monitor repair since 1973 
NIST TRACEABLE NEW LOWER RATES 
Visit our Website: cardinalelec.com @ 
x 4) 


1631 N. Evergreen Ave. Arlington Heights, IL 60004 
Ph. (847) 797-7820 Fax (847)870-0342 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quatity Service on MicRoPpROCESSOR-BASED 
Mosices, Portastes AND Controt Heaps. 
Surrace Mount Repair. Most repairs $75 pus parts, 


FREE ESTIMATES. 


Warranty Service Available On: 
Com-Net Ericsson * Kenwood 


585 Factory Shoals Rd. 


770-948-9566 
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Roger That 


Never ignore the human factor 


A couple of months ago I men- 
tioned that I’m good for a “few” war 
stories. So here we go. It was in 
the mid-’80s,. There 
I was, flying at 
30,000 feet... er, 
make that driving 
down I-70. I was 
aboard the LFV 
Aerostar (Lesser’s 
Family Vehicle, and 
it was a Ford Aero- 
star). My co-pilot 
was my wife, Judy. 
My son Ben was behind me, man- 
ning the hot seat (he had the sun), 
and my daughter Carly was posi- 
tioned in the “Are we there yet?” 
seat. 

As we drove down the highway 
through the expanse of Kansas, we 
observed strange-looking beasts. A 
local native referred to them as 
heifers. Bizarre. But then I’m a city 
boy. What do I know? 


And then it happened 
The LFV was on autopilot as | 
looked for bandits (state patrol) 
who might slow our progress back 
to our home base in Denver. It was 
then that it happened. 


The key The LFV began to lose 

to making forward thrust. The 
communications ei indicator was 
i alling off rapidly, Out- 

work is the - side air temperature in- 
dispatcher. dicated in excess of 


80 


100°. Engine oil temp 
took a nosedive, and | was forced 
to make an emergency stop. It was 
obvious what had happened. The 
LFV cooling system had failed. 
We were in the middle of a hos- 
tile environment. Nothing but 
waves of heat and heifers sur- 
rounded us. As commander of the 
LFV, it was my responsibility to 
take immediate action. I quickly 
jumped from the vehicle and per- 
formed a quick-thinking maneu- 
ver—I slapped electrical tape 
around the offending tube, threw 
what water was available into the 
cooling system and headed West 
with a prayer on my lips: “Dear 
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Lord, where the heck is a cop ora 
gas station when you need one?” 
Well, here it is some years later. 
I now have a cellphone that I carry 
with me when I travel. I really am 
one of those folks who rarely uses 
a cellphone. I carry one for road- 
side emergencies. Do I feel better 
today than I did in the mid-’80s? 
Yes and no. Yes, when I’m near a 
major city and, no, when I’m on the 
open road (as I was in the LFV). 


Technology is great but... 

While I’ve had some fun recreat- 
ing my war story for you, I realize 
that the need for emergency commu- 
nications is no joking matter. People 
get in trouble when they are on the 
road. The problems range from car 
troubles to medical emergencies. 
Having a cellphone can make the 
difference between getting rescued, 
or getting to a hospital. 

But, it isn’t always going to help. 

Not long ago a woman in Kansas 
City, MO, lost her life because the 
police could not find her location 
based on the signal from her 
cellphone. Here in Colorado, a man 
was driving down a rural road when 
he suffered a heart attack. He died 
before help could reach him because 
the police went to the wrong location. 
The man had told them he had just 
passed a church. The police went to 
the wrong church, 

Although depending on technol- 
ogy is important, one factor cannot 
be ignored—the human factor. 


Dispatchers are the key 

While we await the completion 
of E9-1-1, the key to making com- 
munications work is the dispatcher. 
They have what I consider to be one 
of the most difficult and important 
jobs in public safety. They have to 
make quick decisions often with 
little information. 

Although E9-1-1 will be a great 
tool for public safety officials to 
have, the need for the dispatcher to 
make a decision and communicate 
it to the right individual (or agency) 
is paramount. E9-1-1 will help, but 


it will be the dispatcher who makes 
the call. 


Thank goodness for radio 

How do they do it? Well, with 
good ol’ dependable radio technol- 
ogy. While there is talk of more 
use of cellular technology by pub- 
lic safety agencies, I believe it will 
be some time before that happens. 
Thus, the need still exists to 
maintain legacy systems, and, 
where possible, to upgrade to new 
radio systems, And, if you, dear 
reader, are a decision maker who 
is looking into new systems, let 
me offer you one word of advice: 
interoperability. 

This is an issue I find frustrating. 
This should be a no-brainer. Inter- 
operability should be on the top of 
every public safety manager’s 
agenda. The barrier is cost — Who is 
going to pay for it? If the funds are 
not coming from an outside source 
(i.e., the Feds), then any changes will 
be a long time in coming. 

But, even when we get inter- 
operability, the human factor can- 
not be ignored. 


And thank you 

I can’t tell you how much I’ve 
appreciated the emails welcoming 
me to the MRT team. I really do 
enjoy hearing from readers, and to 
get this kind of email is awesome. 
We are always looking at how we 
can serve our readers better. What 
better way to find out than to ex- 
change communications? Please 
email or cal] me with your opinions 
and ideas. I answer my phone and 
usually respond to email within the 
hour. I promise to keep the war sto- 
ries to myself. 
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down the digital migration path. Meeting the APCO 
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compatibility from digital to analog, DES encryption 
support, simultaneous operation of both digital and 
analog terminals, subscriber ID, diagnostic and control 
systems and Windows based programming software. 
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0.66" x 1,08" x 0.21" Multi Output DTMF Decoder 
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5.25" x 3,3" x 1.7" 

$49.94 

TE-320 with LED display, $99.95 


ST-888 

Desktop ANI: Decoder / Display Unit 

Use with ST-804A or other DTMF ANI encoders for 
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